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A series of five N,N'-disubstituted piperazines (compounds A-E) and
their hydrated N,N'-dioxides (compounds I-V) were synthesized according
to the following scheme.
2ArNH+ 2BrCH CH Br
2 2 2









The heterocyclic di-tertiary amines A-E have been characterized by
MS, NMR, and IR spectroscopy. The structures of hydrates I-V have been
determined by X-ray crystallography using MoKa radiation. In each case
the piperazine ring takes the chair form, with the two N-0 bonds
oriented axially in a trans configuration. The crystal structures are
characterized by strong hydrogen bonding between the water molecules, as
well as between the N-oxide groups and water molecules, giving rise to
puckered layers composed of various combinations of edge-sharing four-
membered, five-membered, six-membered, eight-membered, ten-membered,
twelve-membered, and fourteen-membered rings. In each octahydrate the
puckered layers are further interlinked by hydrogen bonds to generate a
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The number of oxygen atoms in a ring is enclosed in square
brackets. The 12-membered ring in is composed of 14 atoms and
has two double bridges.
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CHAPTER 1 Introduction
1.1. Structural studies of amine N-oxides
Many aspects of the chemistry of amine N-oxides, such as their
synthetic chemistry, spectroscopic properties and chemical reactivities
have been subjected to numerous studies [1-3]. The organometallic
chemistry of trimethylamine N-oxide and some related aliphatic amine
N-oxides has been reviewed recently [4]. There exist a number of
reviews on coordination compounds containing heteroaromatic amine
N-oxides as ligands [5-9], and several crystal structure studies have
been reported f10-141.
A research program on the structural chemistry of polycyclic tertiary
amine N-oxides has been conducted at our University. A series of
preparative and X-ray crystallographic studies on hexamethylenetetramine
N-oxide (HMTO), 1, [15-16], its 1:1:1 adduct with hydrogen peroxide and
water, 2, [17], its 1:1 adduct with formic acid, 3, [18], its 1:1 adduct
with thiourea, 4, [19], its 1:1 adduct with hydroquinone, 5, [20], tri-
methylamine N-oxide dihydrate, 6, [21], and 1:3 molecular complexes of
triethylenediamine N,N'-dioxide with hydrogen peroxide, 7a, and water,
,7b, [22], have shown that all these structures involve strong hydrogen
bonding between the N-0 dative bond(s) and the proton donor molecule(s).
Heterocyclic N-oxide compounds have thus far commanded more
interest than aliphatic amine N-oxides. The principal difference
between these two classes of amine N-oxides lies in the generally
shorter N-0 bond distances for the former type. This may be due to the
fact that the N atom uses its sp lone pair orbital to form the N-0 bond
3
ln an aromatic heterocyclic N-oxide, rather than a sp hybrid-orbital in
the case of an aliphatic amine N-oxide. In pyridine N-oxide [23], for
example, resonance structures make significant contributions to an
increase in the N-0 bond order.
In many instances [24-26], amine N-oxides crystallized from aqueous
alcoholic solutions or water are in the form of hydrates. However, a
systematic structural study of this class of hydrated compounds has not
been attemDted.
1.2. Stereochemistry and structural studies of piperazines
From electron diffraction studies [27-28], it is known that the
six-membered ring of piperazine, 8, takes the chair form. Polarizability
studies also showed that the conformation of 1-phenylpiperazine, 9, is
in a chair form, with the aromatic substituent occupying an equatorial
position [29]. Recently, the chair conformation of the piperazine ring
in two N,N'-disubstituted piperazines, l-diphenylmethyl-4-[4-(4-
fluorophenyl)-3-trans-butenyl]piperazine (10) and l-diphenylmethyl-4-[3-
(4-fluorobenzoyl)propyl]piperazine (11), have been confirmed by crystal
structure analysis [30-31].
In fact, the piperazine ring is conformationaily flexible, such
that ring inversion and pyramidal atomic inversion at either nitrogen



























three possible invertomers [32]: 12a, 12b and 12c. For a bulky
-substituted group R, it is easy to conclude that 12a is the most
stable and 12c the least stable conformation.
The stereochemistry of di-, tri- and tetra-substituted piperazines
in the 2-, 3-, 5- and 6-positions have attracted some research interest
[32-35], The geometrical isomerism related to the two nitrogen atoms
was first demonstrated by Hanby and Rydon in their chemical and
structural studies of diquaternary salts of N,N'-dimethylpiperazine
[36], They isolated the cis forms, (X=OH, Y=C1; X=OAc, Y=C1; X=C1,
Y=C1; X=C1, Y=I), and the trans forms, (X=0H, Y=C1; X=C1, Y=C1; X=C1,
Y=I), of these salts. Only the structures of the trans isomers, which are
centrosymmetric, (X=Y=C1; X=C1, Y=I) have been confirmed by X-ray
crystallography.
1.3. Structural significance of hydrated N,N'-diary1- and N,N'-
dicvclohexvl -ni nerazine N. NT'-d i oxides
By analogy to the diquaternary salts of N,N'-dimethylpiperazine
[36], the N,N'-dioxides of N,N'-disubstituted piperazines should exhibit
the same kind of geometrical isomerism. Bennett and Glynn [37] claimed
the successful synthesis of the cis and trans isomers of the N,N'-
diphenylpiperazine N,N'-dioxide and related salts (dihydrochloride,
dinitrate, sulphate, dipicrate) and complexes (platinichloride,
aurichloride, ferrocyanide). One of the products, N,N'-diphenylpiperazine
N,N'-dioxide dihydrate-hydrogen peroxide adduct, 14a, was proposed to be a
cis isomer. Other products, N,N-diphenylpiperazine N,N-dioxide dihydrate
and octohydrate, 14b, were proposed to be trans isomers. These three
crystalline N,N'-dioxide hydrates were obtained by varying the
crystallization conditions of the products of the following reaction.
The hydrogen peroxide molecule may play an important role in the
stabilization of the cis isomer since it cannot be removed in vaccum.
From a consideration of bond lengths and bond angles, Bennett and Glynn
suggested that only the chair conformer of the cis isomer can be
intramolecularly hydrogen-bonded to the hydrogen peroxide molecule.
However, questions concerning the arrangement (or the function) of the
two other water molecules in the cis isomer and the two or eight watei
IHO 1 Pfn 1 PQ 1 n tlip trn q i cnmprc remain iinan cuo t a A
The proposal of Bennett and Glynn has not been verified by concrete
structural evidence. Substitution in the phenyl rings, or replacement
of the phenyl rings by cyclohexyl rings, may or may not affect the
structural chemistry of N,N'-diphenylpiperazine N,N'-dioxide.
Furthermore, the trans isomer of N,N'-diarylpiperazine or N,N'-
dicyclohexylpiperiazine N,N'- dioxides may or may not possess a center of
symmetry as do the diquaternary salts of N,N'-dimethylpiperazine [36].
81.4. Aim of the research project
The aims of this research project can be stated as follows:
(1) To furnish structural evidence of the earlier work of Bennett and
Glynn [37].
(2) To synthesize a series of N,N'-disubstituted piperazines and their
N,N'-dioxides with different substituents in the phenyl rings, and
with the phenyl rings replaced by cyclohexyl groups.
(3) To investigate whether these N,N'-disubstituted piperazine
N,N'-dioxides can be crystallized in the form of hydrates or
adducts with other proton donor molecules (e.g., hydrogen peroxide
and acetic acid).
(4) To study the hydrogen bonding patterns in these hydrated solids by
means of X-ray crystallography.. We also wish to know how variation
of N,N'-disubstitution in the piperazine ring would affect the
structural chemistry and hydrogen bonding features of this series
of piperazine N,N'-dioxide hydrates.
TCHAPTER II Synthesis of N,N'-diary1- and N,N'-dicyclohexyl-piperazines
and their N,N-''-dioxides
II. 1. Literature methods
The subject of synthesis of N,N'-disubstituted piperazines has been
reviewed many years ago [40]. This type of compounds can be prepared
by:
(i) treating dibromoethane with suitable amines [41-45], e.g.,
(ii) the reaction of arylbis(8-haloethyl)amines or alkylbis(0-
haloethyl)amines with suitable amines [44-47], e.g.,
(iii) using thionylarylamines as the starting material [48-49], e.g.,
(iv) starting with B-hydroxylethylarylamines or N-3-bromoethylarylamines
r sn-sn p.p..
In the present research project, the direct reaction between
arylamine (or cyclohexylamine) and dibromoethane was used in the
Preparation of N,N'- diarylpiperazines and dicyclohexylpiperazine. This
Method has several advantages: the starting materials are commercial
available and cheap, the reaction time is short, the handling of the
reaction system is easy, and separation and isolation of the product can
be done without much difficulty. The use of column chromatography in
the separation of products is unnecessary. The disadvantage of the
method is that various side reactions are possible [54-56], often
leading to a low yield of the desired product.
Relative little research work has been done on the oxidation of
piperazine rings. Some N,N'-dialkylpiperazine dioxides have been
prepared by heating an alcoholic solution of the appropriate N,N'-
dialkylpiperazine with excess 30% H202 °r bours at 65-70°, followed by
decomposition of the wtb black [57]. Oxidation of
biphenylpiperazine with MnCL in chloroform at room temperature gives
[58,59], with the cleavage of one of the carbon-
carbon bond of the piperazine ring.
Direct N-oxidation of heterocyclic nitrogen-containing compounds is
one of the principal methods for the preparation of the corresponding
N-oxides. Percarboxylic acids are the most important reagents for this
reaction [60]. Among the many kinds of percarboxylic acid, peracetic
acid is the most commonly used reagent for this purpose. Hydrogen
peroxide is much less effective than peracetic acid, and often fails to
oxidize nitrogen-containing heterocyclic compounds in many cases [61].
In. the presence of a carboxylic acid, e.g. acetic acid or phthalic acid,
hydrogen peroxide is in equilibrium with the corresponding peracid. The
Peracid thus formed in situ can then readily effect the N-oxidation.




The general procedure for this type of oxidation is to heat .a
mixture of the heterocyclic compound, glacial acetic acid, and 30%
aqueous hydrogen peroxide at 20-90° for 3-24 hours. The excess
peracetic acid and hydrogen peroxide is removed by dilution and
evaporation by distillation [61].
11.2. Synthesis of N,N'-diaryl- and N,N'-dicyclohexyl piperazines.
a. Reagents and instruments
All reagents or solvents used are general purpose grade.
Evaporation of organic solvents was carried out using a rotatory
evaporator in conjunction with a water aspirator.
Proton NMR spectra were recorded on a Brucker Cryospec WM250 (250
MHz) spectrometer. Deuterated chloroform or methanol was used as
solvent and 6 (ppm) was measured with TTMS as an internal standard. Mass
spectra were recorded on a VG Micromass 7070F spectrometer. Solid-state
IR spectra were recorded on a Beckman AccuLab 1 spectrometer, and the
KBr discs were prepared according to the standard procedure [62].
Melting points (uncorrected) measured with a hot-stage microscope were
used for characterization (or quality control) of each batch of
products.'
b• Labelling system of diaryl- and dicyclohexyl-piperazines, their
N,N'-dioxides, and their N,N'-dioxide hydrates
For convenience in subsequent discussion and reference, the
following labelling system is used to designate various N,N'-



































o« Preparation of N,N'-diarylpiperazines
The N,N'-diarylpiperazines were prepared according to the procedure
of Morera fU11.
Heating a mixture of arylamine and dibromoethane (1.35:1 in mole
ratio) at 130-140 °C for several hours give N,N'-diarylpiperazine (A and
3 hours; 4 hours;£, 5 hours). The N,N'-diarylpiperazines were
liberated by the addition of an excess amount of 10% NaOH and purified
by recrystallization in xylene.
d. Preparation of N,N'-dicyclohexylpiperazine
The preparation of N,N'-dicyclohexylpiperazine was carried out
according to the scheme of Ionescu [43], but the procedure of product
isolation was modified.
Cyclohexylamine (6 ml) and NaOH (20 g) were mixed with 21 ml of
dibromoethane. The mixture was refluxed at 90-130 °C for about 9 hours.
The product was extracted with chloroform and washed thrice with about
200 ml of 10% NaOH. After the chloroform was removed by evaporation,
the product was recrystallized from 60% ethanol.
The percentage yields of A-Eare tabulated as follows:



















II.3. Characterization of N,N'-diary1- and N,N'-dicyclohexyl-piperazines
Although some of the N,N-diarylpiperazines have been characterized
previously by their NMR and mass spectra [63-65] separately, a thorough
investigation of the whole series of compounds has not been done.
According to the spectral data presented in APPENDIX B, the IR
spectrum of diphenylpiperazine is well-resolved but not the others. The
C-H stretching vibration of the phenyl ring is unexpectedly weak in the
IR spectra of the N,N-diarylpiperazines. The assignment of the IR
spectra was done with reference to that of piperazine [66,67] and the
assignment scheme proposed in the literature [68,69]. The 678 cm band
°f the IR spectrum of N,N'-di(p_-chlorophenyl)piperazine is ascribed to
C(phenyl ring)-CI stretching since this band does not appear in the
spectra of the others.
The NMR spectrum of N,N'-diphenylpiperazine has been studied for
characterization or used to investigate the ring inversion phenomenon
[63,64]. Nevertheless, the peaks of the aromatic protons have not been


















































































(s= strong, m= medium, w= weak, sh= shoulder, br= broad)
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well-resolved in the literature [63,64], and the NMR spectra of the
other N,N'-diarylpiperazine have not been published.
The NMR spectra of N,N'-diarylpiperazines and N,N'-dicyclohexyl-
piperazine are interpreted as shown in Table 3. The protons in the
piperazine ring show only one singlet peak for each N,N'-disubstituted




3.36 singlet H of piperazine ring
6.89 triplet para H of phenyl ringA
6.99 doublet ortho H of phenyl ring
7.28 meta H of phenyl ringquartet
2.38 singlet H of methyl group
B 3.10 singlet H of piperazine ringti
6.95-7.25 multiplet H of phenyl ring
2.30 singlet H of methyl ring
3.32 singlet H of piperazine ringC
6.92ti doublet
H of phenyl ring7.12 doublet
3.38 singlet H or piperazine ring
D 6.95 doubletfl.
H of phenyl ring7.15 doublet
ti1.20 multiplet
1.65 doublet
E 1.78 singlet H of cyclohexyl ringti
1.90 doublet
2.22 singlet
2.58 singlet H of piperazine ring
piperazine. It may be due to the rapid axial-equatorial proton
interconversion in the piperazine ring [641.
The mass spectra of M,N'-diphenylpiperazine (A), N,N'-di(L-tolyl)-
piperazine (C), and N,N'-di(- chlorophenyl)piperazine (D), were studied
and the major fragmentation paths for compounds of this type were also
proposed [65]. The molecular radical ions M+ produced strong peaks in
all four N,N-diarylpiperazines and in dicyclohexylpiperazine. The mass
spectrum of N,N' -di(o_-tolyl) piperazine is similar to that of N,N'-di(j)-
tolyl)piperazine. The mass spectrum of dicyclohexylpiperazine, E, is
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slightly different from those of the N,N'-diarylpiperazines. The mass
spectral data of A-E are tabulated in APPENDIX D.
II.4. Synthesis of N,N1-diary1- and N,N'-dicyclohexyl-piperazine N,N'-
dioxides
The oxidation of N,N'-diarylpiperazine (or N,N'-dicyclohexyl-
piperazine) to the corresponding N,N'-dioxide was effected by the
procedure of Bennett and Glynn [371.
4.0 g of N,N'-diarylpiperazine (or N,N'-dicyclohexylpiperazine) was
dissolved in a mixture of glacial acetic acid and hydrogen'peroxide (30%
aqueous). The mole ratio of N,N'-diarylpiperazine (or N,Nf-dicyclo¬
hexy lpiperazine): acetic acid: hydrogen peroxide was 1:24.0:12.6. The
mixture was kept at 50-70 °C for about 16 hours. The excess hydrogen
peroxide and peracetic acid were removed by the addition of an equal
volume of acetic acid to the reaction mixture, which was then evaporated
to dryness at M30 °C under reduced pressure. The above process was
repeated three times. Trace amount of acetic acid remaining in the
residue was removed by placing it in a desiccator charged with sodium
hydroxide pellets for several days. The residue was dissolved in
water, and after several further recrystallizations at 60 °C, the
N,N'-diary1- or N,N'-dicyclohexylpiperazine dioxide hydrate (octahydrate
for I, Vj tetrahydrate for 11, TI» was obtained as well-formed
crystals.
The well-formed crystals of II and V were each obtained from,
evaporation of an aqueous solution in a desiccator containing silica gel
placed in a refrigerator.
II.5. Characterization of N,N'-diary1- and N,N'-dicyclohexyl-piperazine
N,N'-dioxides
The main difference in the spectral properties between N,N'-diary1-
or N,N'-dicyclohexyl-piperazine dioxide (Xf —V') and the corresponding
parent piperazines (A-E) will be discussed here.
According to the NMR spectra of these compounds (APPENDIX C), the.
multiplicities of the phenyl protons of I' and II' are changed as
compared with their corresponding piperazines. And the pattern of the
peaks due to protons in the cyclohexyl ring is somewhat changed from E
to V'. The reasons for this difference are not clear. The chemical
shift of the methyl protons of III' is slightly shifted (about 0.1 ppm
toward low field) after oxidation, but a large shift (about 0.7 ppm) can
be observed in II'. It may be due to the fact that the distance between
the N-0 bond and the methyl group in II' is shorter than the
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corresponding separation in 111'.
An interesting difference between the N,N'-dioxides and their
corresponding piperazines is the splitting of the peaks of the
heterocyclic ring protons. A previous NMR study of A has shown that
ring inversion is so rapid that resolution of the peaks of equatorial
and axial protons is impossible even at -100 °C [64]. An AA'BB' or
AA'XX' pattern is expected to be observed in the NMR spectra of
N,N'-disubstituted piperazines when the ring proton interconversion has
been frozen out [64,70]. A synthesized frozen out spectrum of the
ring protons of piperazine showed two doublets using vQ6ae= 9.6 Hz
obtained from the 100 MHz spectrum [64]. In fact, from the 250 MHz
spectra recorded here (APPENDIX C), it is seen that the protons of the
piperazine rings in all five N,N'-dioxides showed two doublets. An
AX pattern rather than AA'BB' or AA'XX' pattern is observed. It is
known that the chemical shift of an axial proton is affected by the
nitrogen atom since they are anti-coplanar to the nitrogen lone pair or
a N-0 bond [71]. So the high field doublet might be ascribed to the
equatorial proton. Since the chemical shift of this kind of proton is
closer to that of the corresponding piperazine, they are less influenced
by the presence of the N-0 bond.
A common feature of the infra-red spectra of hydrated N,N'-diary1-
and N,N'- dicyclohexyl-piperazine N,N'-dioxides is the presence of a
strong and broad peak of antisymmetric and symmetric 0-H stretching
between 3600-3000 cm, which is absent in the spectra of the
corresponding piperazines. The aromatic C-H stretching peak is masked
by these 0-H stretching peaks and therefore not observable. A common
Peak at 1680 cm for the N,N'-diarylpiperazine N,N'-dioxide hydrates
and at 1700 cm for N,NT-dicyclohexylpiperazine N,N-dioxide hydrate,
which is not observed in the corresponding piperazines, may be caused by
the bending mode of the water molecules [72,73].
The N-0 stretching mode generally occurs as a strong peak in the
region of 970-950 cm for aliphatic amine N-oxides [74]. Hence a
common strong peak at 980 cm in the IR spectra of all of the
N,N'-dioxides except is attributable to N-0 stretching. A slight
shift of the frequency of the vibration mode to 965 cm in the IR
spectrum of may be due to steric interaction between the methyl
group and the N-0 bond.
The radical ion of N,N'-diary1- or N,N'-dicyclohexyl-piperazine
N,N'-dioxide can be observed in its mass spectrum except and.
The peak may be due to the removal of an electron from one of the oxygen
atoms. Since the oxygen atoms in all of the N,NT-dioxides may bear
slightly negative charges, the excessive electrons are relatively easy
to be removed. Instead of the peak of radical ion, the peaks of radical
ions of N,N'-dioxide octahydrate and N,N'-dioxide dihydrate of I can be
observed. The retention of water molecules in the early fragmentation
steps of I may be due to a strong interaction between the N,N'-dioxide
molecule and the water molecules. This point may be more clearly
understood after the discussion of its crystal struture.
The peaks of the radical ions of N,N'-diary1- and N,N-dicyclohexyl-
piperazine monoxides can be observed since the N-0 bonds may be the most
reactive bonds in those molecules during the fragmentation process. In
fact, the N-0 bonds in the N,N'-dioxides can easily be removed from zinc
dust in acidic medium [75], and these bond may be easily reduced by any
cationic species during fragmentation. After the two N-0 bonds in
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each N,N'-dioxide molecule have been removed in the early
fragmentation stage, the later fragmentation processes are expected to
be the same as those of the corresponding piperazine. In fact, the mass
spectra of the N,N'-dioxide molecules and their parent piperazines are
somewhat similar in the later parts (peaks with m/e values less than
or equal to the molecular weight of the corresponding piperazines). The
mass spectral data of I Vare tabulated in APPENDIX D.
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CHAPTER III Crystal data of hydrated N,N'-diaryl-.and N,N'-
dicyclohexyl-piperazine N,N'-dioxides
III.1. X-ray equipment and data collection
Densities of the crystals were measured by floatation in n-hexane/
CC14. Crystal of ti rapidly turned opaque upon exposure to air due to
loss of hydrated water. A single crystal was cut to a suitable size and
sealed in a Lindemann glass capillary which was partly filled with
mother liquor. Other crystalline N,N'-dioxides, which effloresced much
less rapidly than I, were attached directly to glass fibers with epoxy
glue. Each chosen crystal was mounted on a goniometer head and
transferred to a Nicolet R3m computer-controlled four circle
diffractometer.
Determination of the crystal class and orientation matrix were
performed according to established procedures [76]. A Polaroid X-ray
film cassette was placed in front of the detector. Then by setting the
X, w and 26 axes at zero degrees and letting p rotate continuously at
slow speed, a full rotation photograph was taken. In a full rotation
photograph, each quadrant has the same pattern of reflections (mm
symmetry). The 2x (horizontal distance) and 2y (vertical distance)
values for about twenty-one reflections were measured. These values
were input to the computer which then centered the reflections one at a
time. Accurate unit-cell dimensions were derived from a least-squares
fit of the refined angular settings.
Intensity data were collected following established procedures in
our laboratory [77,78] at an ambient laboratory temperature of 22 °C
using graphite-monochromatized MoKa radiation (A=0.71069A), a NaI(T2)
scintillation counter, and a pulse height analyser. The crystals
remained stable throughout the diffraction experiment as two standard
reflections monitored every 125 data measurements showed only random
fluctuations within ±1% of their mean values.
The raw intensities were processed with the learnt-profile
procedure [79], and redundunt and equivalent reflections were averaged
to yield a set of structure amplitudes following corrections for Lorentz
and polarization factors [80,81]. For each crystal, the statistical
distribution of the normalized structure factors was consistent with
that expected for a centrosymmetric space group.
III.2. Crystal data
The structures of N,N'-dioxide hydrates I- V have been determined
by X-ray crystallography. The crystal data are summarized in the
following table.
Tab 1
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2018.1(5) 478.8(2) 492.1(2) 938.5(6) 1169.3(6)
1.306 1.285 1.250 1.455 1.211
65 55 65 56 60
1.24 1.27 1.30 1.40 1.24
4 112 2
896 200 200 424 472
•
1.01 0.90 0.87 3.75 0.92
3032 1749 2651 1827 1192
0.056 0.049 0.055 0.035 0.045
III.3. Structural analysis method and program
Structure solution was generally achieved by direct phase
determination guided by negative quartets [83].
The term direct method refers to the determination of crystal
structures directly from the intensities of the diffracted rays without
the use of special information, such as the known position of heavy
atoms that may be present, isomorphous replacement, or anomalous
scattering [84,85].
The method of negative quartets originates from secured estimates
for the cosine invariants, cos((p+(+(p+cp), where h+k+l+m= 0, making
it possible to propose a figure of merit, NQEST, which is of particular
utility in conjunction with fast multi-solution tangent formula
techniques [83].
Quartets are the four-phase cosine invariants, cos(ip+(p+q)+p),
where h+k+l+m=0. A NQ (negative quartets) is defined as a quartet whose
'cross terms', {+k, +1, J}. are all small. Ecross is
defined as the least upper bound of the 'cross terms'. B is defined by
B= 2 N E, E, E..E I, where N is the number of assumed identical atoms
h k 1 m1
in the unit cell. For some specific values of E and B.,
r cross mm
construct n quartets such that B B. and{ IE,., E,..., |E,. I}
n mm 1 h+k h+1 1 h+m1
E. For example, G.T. De Titta proposed that E 0.7 is a good
cross r r cross
starting value with B, chosen such that a sufficient number (100-
° mm
300) of NQ's could be constructed [83].
An estimate of the integrity of the phase set, NQEST, is defined by
NQEST
Clearly, NQEST ranges from -1 to +1, and is expected to be negative for
a correct set of phases provided that E is sufficiently small and
r r cross
min suf cenl:ly large [83].
All non-hydrogen atoms were varied anisotropically in structure
refinement. All aromatic H atoms and methylene H atoms were generated
geometrically (C-H fixed at 0.96A) and assigned isotropic thermal
parameters. Water H atoms were located from a difference Fourier map•
(in the structure of I, II and V, some of the water H atoms are two-fold
% % % %
disordered) and held stationary in subsequent least-squares cycles.
Computations were performed on a Data General Corporation Nova 312
minicomputer using the .SHELXTL program package [86]. Analytic
expressions of neutral-atom scattering factors were employed, and
anomalous dispersion correction were incorporated [87], Blocked-
cascade least-square refinement [88] converged to the R indices listed
in Table 4.
CHAPTER IV. Crystal structure of hydrated N,N-diary1- and N,N'-
dicvclohexavl-DiDerazine N.N'-dioxie
The crystal structures of I-V are characterized by strong hydrogen
bonding between the N-oxide groups and water molecules. The following
discussion will emphasize on the hydrogen bonding features of these
hydrated N,N'-dioxides. Discussion on other structural aspects, e.g.
the comparsion of the N-0 bond lengths, and the relative orientation of
the substituted phenyl rings with respect to the N-0 bonds, will be
given in the next chapter.
IV. 1. Crystal structure of N,N!-diphenylpiperazine N,N'-dioxide
In the crystal structure of I, the N,N'-dioxide molecule I'
V n,
occupies a site of symmetry m. The crystallographic mirror plane at y=
h passes through its two phenyl rings and two trans N-0 bonds.
From the comparison or the average dimensions or the central
piperazine ring of I' [N-C=l.516(1), C-C=1.507A; C-N-C=108.4(2),
N-C-C=110.4(2)0] with the corresponding values of piperazine. hexahydrate
[N-C=l.459(4), C-C=l.491(5)A; C-N-C=109.3(3), N-C-C=110.2(3)°] [89], it
can be observed that the N(1)—C(1) bond of I is somewhat longer than the
corresponding bonds in piperazine hexahydrate. A similar feature has
been observed in the case of hexamethylenetetramine and its N-oxide
[16]. This difference is understandable in view of the fact that in the
N_,N'-dioxide molecule, I', the formally positive N(1) atom induces its
neighbouring C(1) atom to rehybridize so as to shift more p_ character
into its hybrid atomic orbital towards N(l). The other average
dimensions of the central piperazine ring of I are comparable to the
octahydrate(I)
Fig. 2. Numbering atoms in the asymmetric unit of I. The thermal
ellipsoids are drawn at the 25% probability level. Primed and
unprimed atoms are related by crystallographic symmetry.
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Fig. 3. Stereodrawing of the crystal structure of diphenylpiperazine
dioxide octahydrate, I. The origin of the unit cell lies at
the upper left corner, with a pointing from left to right, b
towards the reader, and c downwards. The hydrogen bonds are
represented by broken lines.
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Fig. 4. Stereodrawing of the crystal structure of diphenylpiperazine
dioxide octahydrate, I. The origin of the unit cell lies at
the lower left corner, with c pointing upwards, a towards the
reader, and b from left to right. The hydrogen bonds are
represented by broken lines.
Fig. 5. Details of the hydrogen bonding environment about individual
oxygen atoms. The ordered water protons are shown as small
circles.
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corresponding values of piperazine hexahydrate within experimental
error. The C-C bond lengths and angles in the phenyl rings are in the
ranges of 1.382-1.400A and 118.5-121.5°, respectively. The measured N-0
dative bond length is 1.387(2)A. The atomic coordinates, bond lengths
and bond angles of I are tabulated in APPENDIX A.
The oxygen atom of each N-oxide group forms two acceptor hydrogen
bonds with two neighbouring water molecules. Half of the hydrogen atoms
of water molecules 0(3) and 0(6) are two-fold disordered in the crystal.
The protons of water molecules 0(4) and 0(5) are completely ordered, and
are involved in hydrogen bonding with 0(1) and 0(2), respectively, of
the N-oxide groups. The 0....0 distance between 0(2) and its nearest
water molecules is 2.777(5)A, and the corresponding value for 0(1) is
2.820(5)A.
In the crystal structure of k, the eight water molecules and the
N,N'-dioxide molecule are connected by hydrogen bonds to form a three-
dimensional network structure. From Fig. 6, it can be seen that the
water molecules are connected by hydrogen bonding in the pattern of a
puckered layer composed of edge-sharing six-membered (type A) and
fourteen-membered rings (type B). The N,N'-dioxide molecule V is
Placed midway between two puckered layers, which are further linked by
hydrogen bonds to form four-membered (type C. Fig. 7), five-membered
(type E, Fig. 9), and six-membered rings (type D, Fig. 8). Ring A (Fig.
7) and ring B are both centrosymmetric, whereas the others have symmetry
m (mirror plane at y=k).
A ribbon-like arrangement formed by four- and six-membered hydrogen
bonded rings (C and A respectively) extends parallel to the b axis (Fig.
10). The ribbon has a twofold screw axis passing through the centers of
inversion of the six-membered rigns (type A). The adjacent ribbons are
cross-linked by two water molecules (0<5) and 0(5)f to from a
ix-membered ring (type D) by sharing the edges of two four-membered
rings (type C). The oxygen atom 0(2) of the second N-oxide group also
forms acceptor hydrogen bonds with water molecules 0(5)g and 0(5)h
belonging t otwo adjacent puckered layers. A five-membered ring (type)
(E, Fig.9) isformed by water molecules 0(3), 0(4),0(3)a and 0(4)a,
which constitute part of a ribbon, and oxygen atom 0(1) of a N-oxide
group.
Fig.6. A puckered layer of water molecules composed of hydrogen
bonded rings of types A and B. The origin of the unit cell
lies at the upper left corner, with c pointing downwards, b
towards the reader, and a from left to right. The symmetry
transformation are as given in Table A. I-4.
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Fig. 7 Geometry of four- and six-membered rings which consitute a
ribbon extending parallel to the b_ axis. Symmetry
transformations are as given in Table A.1-4.
O O Q A 9









ri nrrc; (C o-F 4-Ta7o
) Oxvcren atom of water molecule
Hydrogen atom of water molecule
Fie. f The six-membered ring, D_, which cross-links two ribbons.








Oxygen atom of N-oxide group
j Oxygen atom of water molecule
Hvdroqen atom of water molecule
Fig. 9 The five-membered ring, E_, formed by linking one of the
N-oxide groups and part of a ribbon. Symmetry transformations







Fig. 10. Ribbon formed by alternating four- and six-membered ring in 1.
XV. 2. Crystal structure of N,N'-di(o-tolyl)piperazine N,N'-dioxide
tetrahydrate (II)
The N,N'-dioxide molecule II' occupies a site of symmetry I. Atom
numbering of the asymmetric unit of II is given in Fig. 11. The atomic
coordinates, bond lengths and bond angles of II are tabulated in
appendix a.
In the crystal structure of II, as shown in Fig. 12-14, the water
molecules and oxygen atoms of the N-oxide groups are interconnected to
generate a puckered layer parallel to ab_ plane. There is no cross-
linking between two adjacent puckered layers.
As shown in Figs. 13 and 15, the N,N'-dioxide molecule II' is
pig. 11. Numbering of atoms in the asymmetric unit of II. The thermal
ellipsoids are drawn at the 25% probability level.
Fig. 1 Stereodrawing of the crystal structure of II. The origin of
the unit cell lies at the lower left corner, with c_ pointing
upwards, a towards the reader, and b_ from left to right. The
hydrogen bonds are represented by broken lines.
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Fig. 13. Stereodrawing of the crystal structure of II (one layer of
molecules only). The origin of the unit cell lies at the
lower left corner, with b pointing upwards, c towards the
reader, and a from left to right. The hydrogen bonds are
represented by broken lines.
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Fig. 14. Stereodrawing of the crystal structure of II The origin of
the unit cell lies at the lower left corner, with c pointing
downwards, b towards the reader, and a from left to right.
The hydrogen bonds are represented by broken lines.
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surrounded by a ten-membered hydrogen bonded ring (type A) of oxygen
atoms, including those of its two N-oxide groups. The aromatic rings
thus point in opposite directions above and below the mean plane of ring
A. Edge sharing of such ten-membered rings in a puckered layer
generates other six-membered hydrogen bonded rings (type B), as shown in
Figs. 13 and 16.
The water protons which are not involved in hydrogen bonding with
the N-oxide groups are twofold disordered.
Oxygen atom of N-oxide group
Oxygen'atom of water molecule
Hydrogen atom of water molecule
Fig. 15. Geometry of the ten-membered hydrogen bonded ring which
surrounds molecule 11'. Symmetry transformations are as given








Oxygen atom of N-oxide group
Own-on ai-nm of water molecule
Hydrogen atom of water molecule
Fig. 16. Geometry of the six-membered ring of a puckered layer.
Symmetry transformations are as given in Table A.II-4.
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IV. 3. Crystal structure of N,N'-di(p-tolyl)piperazine N,N'-dioxide
tetrahydrate (IILI)
The N,N'-dioxide molecule III' occupies a site of symmetry 1. Atom
numbering of the asymmetric unit of III is given in Fig. 17. The atomic
coordinates, bond lengths and bond angles of III are tabulated in
APPENDIX A.
In the crystal structure of III, as shown in Figs. 18 and 19, a
composite layer structure of hydrogen bonding can be observed. A
ribbon-like arrangement of centrosymmetric four- and six-membered
hydrogen bonded rings extends parallel to the b axis. The-six-membered
ring (Fig. 21) is formed by four water molecules and the N-oxide groups












Fig. 17. Numbering of atoms in the asymetric unit of III. The thermal
ellipsoids are drawn at the 25% probability level.
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Fig. 18. Stereodrawing of the crystal structure of III. The origin of
the unit cell lies at the lower left corner, with c pointing
upwards, a towards the reader, and b from left to right. The
hydrogen bonds are represented by broken lines.
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Fig. 19. Stereodrawing of the crystal structure of III (one layer of
molecules only). The origin of the unit cell lies at the
lower left corner, with b pointing upwards, c towards the
reader, and a from left to right. Hydrogen bonds are
represented by broken lines.
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in a chair form. The four-membered ring (Fig. 21) is formed by linking
the edges of two adjacent six-membered rings. Adjacent ribbons are
cross-linked by molecules III' lying between them, thereby giving rise
to a composite layer parallel to the ab plane, as illustrated in Fig.
19.
All water protons in III are completely ordered. Each water
molecule links a proton of an adjacent water molecule and forms two
donor hydrogen bonds with another adjacent water molecule and a N-oxide
group (Fig. 20). Within each hydrogen bonded four-membered ring, the











Fig. 20. Details of hydrogen bonding environment about the oxygen atoms
of III. The small circles represent the ordered proton
positions.
Oxygen atom of N-oxide group
Oxygen atom of water molecule
Hydrogen atom of water molecule
£ig. 21. The four- arid six-membered rings of the ribbon in ITI.
Symmetry transformations are as given in Table A.III-4.
IV. 4. Crystal structure of N,N'-di(p-chlorophenyl)piperazine N,N'-
dioxide tetrahydrate (JY)
The N,N'-dioxide molecule IV| occupies a site of symmetry 1. Atom
numbering of the asymmetric unit of IV is given in Fig. 22. The atomic
coordinates, bond lengths and bond angles of IV are tabulated in
appendix a.
The crystal structure of IV, as shown in Fig. 23, is also
characterized by a network of hydrogen bonds in the pattern of a
puckered layer. Four water molecules form a centrosymmetric four-
membered hydrogen bonded ring (Fig. 24). As shown in Fig. 23, molecule
IV' in the center of the unit cell is surrounded by a fourteen-atom'
hydrogen bonded ring incorporating a couple of four-membered rings
ig. 22. Numbering of atoms in the asymmetric unit of IV. The thermal
ellipsoids are drawn at the 25% probability.
Fig. 23. Stereodrawirxg showing one layer of molecules in the crystal
structure of IV. The origin of the unit cell lies at the
lower left corner, with b_ pointing downwards, ja towards the
reader, and c from left to right. The hydrogen bonds are
represented by broken lines.
(Fig. 25). The FV' molecule constitutes a bridge between 0(1) and
0(1). Edge sharing of these fourteen-atom hydrogen bonded rings
generates a puckered layer parallel to the bc_plane. No cross-linking
occurs between any pair of adjacent puckered layers.
The hydrogen atoms of all the water molecules, just like those in
III, are completely ordered. Unlike the case in the water molecule
0(2) forms only donor hydrogen bonds to two adjacent N-oxide groups and
links two protons of a pair of neighbouring water molecules which are
members of the same four-membered ring. The water molecule 0(3) is not
involved in acceptor hydrogen bonding, and 0(2) and 0(3) are four- and
two-coordinate, respectively.
Fig. 24 Details of the hydrogen bonding enviroment about the oxygen
atoms in IV. The proton positions are represented by small
circles, and symmetry transformations are as given in Table
a V 4
Oxygen atom of N-oxide group
Oxygen atom of water molecule
Hydrogen atom of water molecule
Fig. 25. The fourteen-atom ring in IV. Symmetry transfomations are as
given in Table A.IV-4., and e: 1-x, -h+y -h-z; f: x,-l+y, z.
IV. 5, Crystal structure of N,N'-dicyclohexylpiperazine N,N'-dioxide
octahydrate (V)
The N,N'-dioxide molecule V' occupies a site of symmetry 2m. A
twofold rotation axis (parallel to b_) passes through the mid-points of
the two carbon-carbon bonds in the central piperazine ring, and the.
C(5), C(2), 0(2), C(5) atoms and the two N-0 bonds all lie in the same
mirror plane. The atomic coordinates, bond lengths and bond angles of V
are tabulated in APPENDIX A.
In the crystal structure of V, the water and N,N'-dioxide molecules
are connected by hydrogen bonds to form a three-dimensional network
structure. From Fig. 27, it can be seen that the water molecules are
Fig. 26. Numbering of atoms in the asymmetric unit of V. The thermal
ellipsoids are drawn at the 25% probability level.
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Fig. 27. Stereodrawing of the crystal structure of,. The origin of
the unit cell lies at the lower left corner, with a pointing
upwards, c away from the reader, and b from left to right.
The hydrogen bonds are represented by broken lines.
connected by hydrogen bonding in the pattern of a puckered layer
composed of edge-sharing four-membered (type A, Fig. 28), five-membered
(type B involving one N-oxide group, Fig. 28), six-membered (type C
involving the N-oxide groups of two ti' molecules, Fig. 29), and eight-
membered (type D, Fig. 30) rings. Ring A is centrosymmetric, ring B has
Symmetry in, whereas the other two have symmetry 2/m.
This puckered layer, which is parallel to the ab. plane, may be
considered as composed of two types of edge-sharing ribbon-like
.arrangements of hydrogen bonded rings (Fig. 27). One type of ribbon-
like arrangement is formed by four- and five-membered hydrogen bonded
rings (A and B respectively). The other type of ribbon-like arrangement
is formed by six- and eight-membered hydrogen bonded rings (C and D
respectively). Both of them extend parallel to the axis; and the
puckered layer is generated by their alternate side stacking in the a_
direction. Two adjacent puckered layers are cross-linked by V'
molecules between them, thereby resulting in a three-dimensional network
structure consolidated by covalent and hydrogen bonding.
The water protons which are not involved in hydrogen bonding with
the N-oxide groups are twofold disordered.
Oxygen atom of N-oxide group
Oxygen atom of water molecule
Hydrogen atom of water molecule
Fig. 2 The four- and five-membered rings of. one type of ribbon in V
The symmetry transformations are as given in Table A.V-4.
a+-nm of N-oxide qrou
Oxygen atom of water molecul
wvHroaen atom of water molecu!
Fie. 29. The six-membered hydrogen bonded ring of the other type
ribbon in V. The symmetry transformations are as given
Oxvgen atom of water molecul(
Fig. 30. The eight-membered hydrogen bonded ring of the other type of
ribbon in V. The symmetry transformations are as given in
Table A.V-4., and f: %-x, -%+y, 1-z; g: i+x, %-y, z; h: h+
-h+y, z; i: l'-x, y, 1-z; j: 1-x, -y, 1-z.
CHAPTER V Conclusions and plan for further research
V. 1. Conclusions
In this research project, the synthesis of a series of N,N'-diary1-
and N,N'-dicyclohexyl-piperazines(~) and their subsequent oxidation
to the corresponding N,N'-dioxides) by a mixture of 30% hydrogen
peroxide and acetic acid has been successfully carried out. The N,N'-
dioxides were crystallized in the form of hydrates (I-V), the structures
of which were elucidated by X-ray crystallography.
The site symmetries of an the space groups of the crystal
structures of their hydrates I-V are tabulated in Table 5. From these
data it readily follows that the more symmetric the N-substituted group,
the higher the symmetry of the site which is occupied by the N,N'-
dioxide molecule.
The N-0 dative bond lengths of I'-V' are tabulated in Table 6. The
N-0 bond lengths in some related amine N-oxide compounds, hydroxylamine,
and hydroxylammonium chloride are listed for comparison in Table 7.
Table 5. The site symmetries of N,N'-diary1- and N,N'-dicyclohexyl-























According to these data, the N-0 bond lengths in all of the N,N'-
disubstituted piperazine N,N'-dioxides studied here are nearly identical
within the limits of experimental error, except for compound II'. These
bond lengths are in good agreement with the corresponding values in
trimethylamine oxide dihydrate [1.398(1)A] [21] and the 1:3 molecular
Table 6. The N-0 bond lengths in N,N'-diary1- and N,N'-dicyclohexyl-
piperazine N,N-dioxides













Table 7. The N-0 bond lengths in some related amine N-oxides:
hydroxylamine, and hydroxylammonium chloride

















complex of triethylenediamine N,N'-dioxide with water [1.395(8)A] [22].
The apparent deviation of the N-0 bond length of to the norm may be
due to steric repulsion between the o-methyl group and the N-0 bond.
The phenyl rings are coplanar or nearly coplanar with the two N-0
bonds in except,• as shown by the 0(1)-N(1)-C(3)-C(4) torsioi
angles Table 8. The relative orientation of the phenyl rings
with respect to the N-0 bonds in may be due to steric repulsion
between the o_-methyl group and the piperazine ring or the neighbouring
N-0 hnnH. Tn f art. the N—O bnnd 1envths and the TTR s tret chin cr
Table 8. The 0(1)-N(1)-C(3)-C(4) torsion angles of N,N'-diary1-
piperazine N,N'-dioxides




















frequencies of I-V are nearly the same, ,11 being the exception.
The hydrogen bonding features of I-Vare summarized in Table 9. As
a matter of fact, the crystal structures of all of the hydrated N,N'-
dioxides are characterized by strong hydrogen bonding between the
N-oxide groups and the water molecules. Complexity of the lattice
generally increases with the number of hydrated water molecules. All of
the hydrated N,N'-dioxide studied here contain puckered layers composed
of a variety of four-, five-, six-, eight-, ten-, twelve-, and
fourteen-membered hydrogen bonded rings involving the water molecules
and the oxygen atoms of the N-oxide groups.
%
The oxygen atom in each N-oxide group of I-V forms only two
acceptor hydrogen bonds with two neighbouring water molecules. In
contrast to this, the oxygen atom forms three acceptor hydrogen bonds
with neighbouring donor molecules in some N-oxide adducts, e.g.
0.N(CHoCHJqN-K).3Ho0o, 7a, [22]; (CHJ ,N. 0. (NH0) 0CS, 4, [19]; and
(CH) N.O.H 0 .H 0, 2, [18].
Table 9. Hydrogen bonding features in the crystal structures of




































The number of oxygen atoms in a ring is enclosed in square brackets
The 12-membered ring in IV is composed of 14 atoms.
The preparation of well-formed crystals of diphenylpiperazine
dioxide dihydrate, from recrystallization of in 95% ethanol is in
progress. The isolation of cis-diphenylpiperazine dioxide.HO• 20,
14a. is attemDted hv the following new scheme.
acetic acid, HO (30%)
Evaporation at room temperatui
1i)No further decomposition of
the excess hydrogen peroxide
The preparation of an adduct between N,N'-diphenylpiperazine N,N'-
dioxide and hydrogen peroxide was performed by the following scheme. 1
is hoped that well-formed crystals of the adduct might be obtained in a
desiccator of silica gel placed in a refrigerator. Attempts to prepare
similar adducts or anhydrous N,N'-dioxide by the following scheme were
S- chloroform, tolnorio vvlprp
not successful. The preparation of an adduct between and thiourea
was tried by the following scheme. The characterization of the
white and cotton-like product(?)
(obtained instantly) (obtained after slow evaporation)
product is still in progress. Preparation of the dihydrochloride of
X', 16, according to the following reaction is in progress.
PYrPQ.Q HP.l Qnlufi nn
A 1:1:1 adduct of N,N'-di(m-tolyl)piperazine N,N'-dioxide, aceti
acid and water, YJ, was prepared according to the following reaction a
Its structure has been established in an X-ray crystallography study,
the results of which will be reported elsewhere.
N,N'-Di(tert-butyl)piperazine N,Nf-dioxide, 18, was prepared by the
following reaction. Attempts will be made to crystallize it. Some
HO (30%), 60°
acetic acid
trials on the preparation of N,N'-di(a-naphthyl)piperazine N,N'-dioxide,
19, by oxidizing the corresponding piperazine, 20, according to the





Suggestions: (1) Change of oxidizing agent (e.g. m-chloroperbenzoic acid)
(2) Change of solvent system
novel compound, N,N'-diphenyl-1,5-diazacyclooctane, 21, and its
corresponding N,N'-dioxide, 22, was performed by the following scheme,
is also planned. In the structure of 22, the central piperazine ring of
is replaced by a heterocyclic eight-membered ring. The preparation
of dicyclohexyl-N,N'-dimethylpiperazinium di-halides, 23, was performed
according to the following scheme. It is envisaged that the products
excess MeI, methanol
(i) excess Ag 0, MeOH+ HO
(ii) +HX dropwise until pH'
may crystallize in hydrated forms whose patterns of hydrogen bonding
could be very different from those in the present series of hydrated
N,N'-dioxides.
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APPENDIX A: Tables of atomic coordinates, temperature factors, and bond
lengths and bond angles.
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Table A.I-1. Atomic coordinates (x 104) and thermal parametersa (A2 x
103) for N,N'-diphenylpiperazine N,N'-dioxide octahydrate.
Atom X Z U eq
0(1) 1585(1) 2500 637(l) 32(1)
-1371(1)0(2) 2500 30(1)1996 (1)
N(1) 470(1) 2500 527(l) 26(1)
-261(1)N(2) 2500 2127(l) 24(1)
-5(1)C(1) 1244(1) 906(1) 28(1)
232(1)C (2) 1252(l) 27(1)1754 (1)
C(3) -308(l)170(1) 2500 28(1)
-845(l)994(1)C (4) 2500 35(1)
-1625(1)725(2)C (5) 2500 43(1)
-353(2)
-1847(l)C (6) 2500 45(l)
-1163(2)C(7) -1304(l)2500 47(l)
-910(1)
-525(l)C (8) 2500 38(1)
c(9) 2(1) 2500 26(1)2967 (1)
c(10) 25001080 (1) 3187(l) 33(1)
C(il) 1329(2) 2500 3966(l) 43(1)
C(12) 511(2) 2500 4503 (1) 46(1)
-569(2)C(13) 2500 4274(1) 43(1)
-831(1)C(14) 2500 3497(1) 34(1)
0(3) -1260(1)3692(1) 1059(1) 51(1)
0(4) 2619(l) 103(1) 123(l) 54(1)
0(5) 2690(l) 53(1) 2561(1) 52(1)
-1065(1)0(6) 3932(1) 1365(l) 51(1)
a
Equivalent isotropic temperature factor Ueq defined as 1/3 of the
trace of the orthogonalized ti matrix.
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Table A.I-2. Anisotropic thermal parameters a (A2 x 103) for non-
hydrogen atoms of N,N'-diphenylpiperazine N,N'-dioxide
octahydrate.
Atom U22U11 U12U23 U13U33
0(1) 22(1) 42(1) -2(1)33(1) 0 0
0(2) 21(1) 36(1) -4(1)33(1) 0 0
N(1) 24(1) 28(1) -0(1)24(l) 0 0
N(2) 22(1) 25(l) -0(1)25(1) 0 0
C(1) 34(1) -1(1)23(1) 27(1) -1(1)0(1)
C(2) 32(1) 23(1) -0(1)27(1) 0(1) 2(1)
C(3) 32(1) 28(1) -0(1)25(l) 0 0
C(4) 35(1) 41(1) 28(1) 0 3(1) 0
C (5) 56(1) 45(l) 27(l) 0 6(1) 0
C(6) 64(1) 43(1) -10(1)28(1) 0 0
C (7) 44(1) 59(1) -14(1)38(l) 0 0
C(8) 31(1) 48(1)
-3(1)33(1) 0 0
c(9) 27(l) 26(1) 23(1) -1(1)0 0
C(10) 28(1) 39(1) 32(1) 0 0-2(1)
C(11) 40(1) 53(1) 35(1) -12(1)0 0
C(12) 61(1) 50(1) 26(1) 0 0-7(1)
C(13) 51(1) 50(1) 29(1) 0 07(1)
C(14) 31(1) 42(1) 29(l) 0 5(1) 0
0(3) 54(1) 46(1) 52(1)
-4(1)2(1) 6(1)
0(4) 54(1)
-2(1)49(1) 60(1) 4(1)5 (1)
0(5) 53(1) 44(1) 60(1) 6(1)-6 (1)
-7 (1)
0(6) 56(1) -4(1)46(1) 51(1) 8(1) 5(1)
a
The exponent takes the form: -2
4
Table A.1-3. Hydrogen atomic coordinates (x 10) and thermal
a 3
































































































































The exponent of the isotropic temperature factor U takes the form
Asterisk indicates half site occupancy.






C (1) —C (2)


























































































































































a x, krj, z;
d k+x, k-y, k-z;
g -k+x, k-y, k-z;
j k-x, -k+y 2+z;
n l-x, -y, 1-z.
b l-x, -y, -z;
e k—x, -y, %+z;
b -k+x, y, k-z;
k k+x, y, k-z;
c k-x, y, -h+z;
f x, -k-y, z;
i l-x, k+y, -z;
m x, y, 1+z;
2 3
Table A.II-1. Atomic coordinates (x 10) and thermal parameters- (A x 10)









































































~~~ Equivalent isotropic temperature factor U defined as 13 of the trace of
eq
the orthogonalized U matrix.
a 2 3
Table A.II-2. Anisotropic thermal parameters— (A x 10) for non-hydrogen




































































































— The exponent takes the form
Table A.II-3. Hydrogen atomic coordinates (x 10) and thermal parameters—
3




























































































The exponent of the isotropic temperature factor IJ takes the form
-8 it Us in 0X. Asterisk indicates half site occupancy.
Table A.II-4. Bond distances (A), bond angles (deg), and selected torsion





C (3) —C (4)
C(4)-C(5)
C(6)-C(7)















































































































a -x, -y, -z; b 1-x, 1-y, -z; c 1-x, -y, -z d -x, 1-y, -z.
4 a 2 3
Table A.III-1. Atomic coordinates (x 10) and thermal parameters— (A x 10)









































































— Equivalent isotropic temperature factor U defined as 13 of the trace of
-eq
the orthogonalized U matrix.
a 2 3
Table A.III-2. Anisotropic Thermal Parameters— (A x 10) for non-hydrogen



































































































The exponent takes the fora
4 cl
Table A.III-3. Hydrogen atomic coordinates (x 10) and thermal parameters—
3



















































































— The exponent of the isotropic temperature factor IJ takes the form
Table A.III-4. Bond distances (A), bond angles (deg), and selected torsion
angles (deg) in N,N'-di(p-tolyl)piperazine N,N'-dioxide






























































































































uVmrnotir7 hroncf nrmafi nnc•
a -x. -v. -z: b 1-x. -v. -z c 1-x, 1—y, -z.
2 3
Table A.IV-1. Atomic coordinates (x 10) and thermal parameters- (A x 10)









































































Equivalent isotropic temperature factor U defined as 13 of the trace of
the orthogonalized matrix.
ry a





































































































~ The exponent takes the form:
4- cL
Table A.IV-3. Hydrogen atomic coordinates (x 10) and thermal parameters—




































































~ The exponent of the isotropic temperature factor U_ takes the form


























a 1-x, -y, -z;
c x, h-y, h+z;
b 1-x, 1-y, -z;






































































Table A.V-1. Atomic coordinates (x 10) and thermal parameters— (A x 10)




















































~~~ Equivalent isotropic temperature factor U defined as 13 of the trace of
eq
the orthogonalized TJ matrix.
y
a 2 3
Table A.V-2. Anisotropic thermal parameters— (A x 10) for non-hydrogen








































































The exponent takes the form
Table A.V-3. Hydrogen atomic coordinates (x 10) and thermal parameters—
3


















































































— The exponent of the isotropic temperature factor IJ takes the form
—8tt Usin 0X. Asterisk indicates half site occupancy.
Table A.V-4. Bond distances (A), bond angles (deg), and selected torsion
























a x, -y, z;
h—x~ v. 1—5
b -x, y, -z;
e x, y, 1-z,






























































APPENDIX B: Infra-red spectra of N,N'-diaryl- and N,N'-dicyclohexyl-
piperazines and their corresponding hydrated N,N'-dioxides
AMUPICMfTTWINKAifQnhlX
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APPENDIX C: NMR spectra of N,N'-diaryl- and N,N'-dicyclohexyl-
piperazines and their corresponding N,N'-dioxides
74 7.3 7.2 7.1 7.0 6.9 6.8
8.0 7.0 6.0' 5.0 4.0 3.0' 2.0 1.0 0.0
73 7.2 7.1 7.0 6.9
9.0 8.0 ,7.0 6.0' 5.0 4.0 3.0 2.0 1.0 0-0
9.0 8.0 7.0 6.0 6.0 AO in on i A
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
8-48.28.0 7.87.S'7.4
'u °u 5-0 O Eo lo 1.0 o.O
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 c
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
°3-8 3.6 3.43.23.0 2.82.62.42.2 2.01.8 1.61.41.21.0
9;° 8,0 7°' 6° 5-° 4.0 3.0 2.0 1.0 0.0
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APPENDIX D: Mass spectral data of N,N'-diaryl- and N,N'-dicyclohexyl-












Table D-l. Mass spectral data of N,N'-diphenylpiperazine






























Table D-2. Mass spectral data of N,N'-di(o_-tolyl)piperazine












































Table D-3. Mass spectral data of N,N,-di(j-tolyl)piperazine





















































Table D-4. Mass spectral data of N,N'-di(£-chlorophenyl)piperazine








































Table D-5. Mass spectral data of N,Nf-dicyclohexylpiperazine
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Table D-6. Mass spectral data of N,NT-diphenylpiperazine N,N'-dioxide
octahydrate.













































Table D-7. Mass spectral data of N,N'-di(o-tolyl)piperazine N,N'-
dioxide tetrahydrate












































Table D-8. Mass spectral data of N,Nf-di(£-tolyl)piperazine N,N?-
dioxide tetrahydrate






































Table D-9. Mass spectral data of N,N'-di-(£-chlorophenyl)piperazine
N,N'-dioxide tetrahydrate.





























Table D-10. Mass spectral data of N,N-dicyclohexylpiperazine N,Nf-
rlioYi HP nr t ohvrl TO to















































































APPENDIX E: Observed and calculated structure factors for N,Nf-diary1-
and NjN'-dicyclohexyl-piperazine N,N'-dioxide hydrates
[Included only in departmental copy.]
Table E-l. Observed and calculated structure factors for N,N'-diphenyl-
piperazine N,N'-dioxide octahydrate (I)
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHENYLPIPERAZIHE DIOXIDE OCTAHYD FAGE 1
H K L LOFO LOFC H K L LOFO LOFC H K L 10F0 10FC H K L 10F0 10FC H K L 10F0 10FC
2 0 8 1321 1357
4 0 O 21 9
6 0 6 258 262
8 0 0 914 907
'0 0 o 22 23
12 0 0 32 30
•6 o Q 20 22
2 1 0 236 229
4 1 0 185 17V
6 1 0 165 14S
8 I 0 37 36
10 1 0 38 4G
12 1 0 107 105
'4 1 9 57 52
'0 1 Q qg
1o
1 0 32 3:
0 j i-
040 1734 1857
2 4 0 342 335
4 4 0 364 350
6 4 0 450 437
9 4 0 58 52
10 4 0 276 282
12 4 O 33 32
14 4 0 30 24
16 4 0 55 59
2 5 0 21 26
4 5 0 92 95
6 5 0 80 (0
8 5 0 42 48
10 5 O 130 134
12 5 O 49 47
14 5 0 4b 46
1 C nr. n£,-- i
480 139 134
8 8 0 293 295
10 8 0 15 19
12 8 O 31 36
2 9 0 50 51
4 9 0 22 25
6 9 0 16 15
8 9 0 95 97
10 9 0 20 3
12 9 0• 34 39
0- 10 0 242 266
2 10 0 342 350
4 10 0 32 33
6 10 0 106 108
8 10 0 62 59
4 110 65 63
10 11 O 22 21
8 0 I 408 402
901 124 119
10 0 1 23 29
11 0 1 198 196
12 0 1 101 100
13 0 1 49 51
14 8 1 76 71
15 0 1 44 42
16 O 1 27 26
17 0 1 55 54
0 1 1 785 773
1 1 1 166 166
2 1 1 554 556
4 1 1 603 585
5 1 1 152 143
6 1 1 511 431
7 1 1 359 322
921 85 76
10 2 1 110 103
112 1 33 35
12 2 I 23 24
13 2 1 33 38
15 2 1 108 108
16 2 1 131 126
17 2 1 29 25
0 3 1 865 842
1 3 1 M6 146
2-3 1 83 80
3 3 1 190 188
4 3 1 798 775
5 3 1 160 142
631 83 70
7 3 1 166 160
8 3 1 213 212
2 2 0 2182 234
4 2 0 1149 116
G 2 0 495 4,-
9 2 0 iQ2 20
'0•-___- 0 qb%
b.
4 0 44 4
U q
c 0 22 2
IS q
2 0 51 4
'S.













, 15 0 56 5
'S
-• 0 qq q
O 6 0 1284 132
2 6 0 969 96G
4 6 0 695 717
6 6 0 189 201
8 6 0 45 51
10 6 0 66 65:
12 6 0 58 5F
• 16 6 0 28 25
2 r 0 8b (t
4 7 0 60 63
6 7 0 108 11:
8 7 0 38' 4
12 7 0 57 5?
14 7 0 57 6(
16 7 0 69 7f.
0 8 0 1387 1433
O Q n 7C
12 11 0 65 61
0 12 Q 251 2413
2 12 0 26 2(
4 12 O 56 5f.
6 12 O 107 10f
10 12 O 58 5i
6 13 0 30 2(
0 14 0 209 21
2 14 0 138 14:
4 14 0 58 5!
1 0 1 546 54!
2 0 1 100 9.
3 0 1 986 10L
4 9 1 45 41
5 O 1 611 53'
6 0 1 204 17
7 0 1 2R6 7P.
8 1 1 146 12
9 I 1 103 9
10 1 1 52 5
11 1 1 110 11
12 1 1 45
13 1 1 32 2
14 1 1 70 6
15 1 1 49'
18 1 1 25 2
1 2 1 649 65
2 2 1 127 17
3 2 1 403 31
4 2 1 331 3
5 2 1 72 f.
6 2 1 162 15
721 64 f
3 2 1 213 1!
931 167 177
10 3 1 82 81
11 3 1 102 Qc
12 3 1 30 31
13 3 1 66 6-
14 3 1 37 3G
17 3 1 54 61
1 4 1 324 317
241 194 182
3 4 1 503 49 E
4 4 1 49 31
5 4 1 470 455
6 4 1 260 24-
7 4 1 160 15!
8 4 1 89 8f
9 4 1 87 8!
10 4 1 180 18!
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHEHYLPIPERAZIHE DIOXIDE OCTAHYD PAGE 2
H K L 10FO 10FC H K L 10FO 10FI H V. I t FIFO I AFC H K L 10F0 10FC H K L 10F0 10FC
11 4 1 29 27
15 4 1 74 74
13 4 1 96 94
14 4 1 101 98
15 4 l 72 71
15 4 1 112 103
17 4 1 69 59
0 5 I 348 326
1 5 l 136 126
2 5 1 98 91
3 5 l 27 28
4 5 1 176 173
5 5 1 175 165
6 5 1 64 69
7 5 l 96 85
8 5 1 110 109
9 5 l 38 30
13 6 1 36 43
14 6 1 .21 16
15 6 1 77 75
16 6 1 80 78
17 6 1 25 23
0 7 1 125 124
171 15 11
2 7 1 208 203
3 7 1 82 82
4 7 1 218 221
6 7 1 247 249
7 7 1 185 191
O 7 I OQ 77
9 7 1 47 40
117 1 43 45
12 7 1 32 28
14 7 1 52 50
4 9 1 52 61
591 114 118
6 9 1 103 108
7 9 1 71 71
8 9 1 134 136
11 9 1 31 33
13 9 1 41 39
14 9 t 27 15
1 10 1 169 163
3 10 1 55 54
4 10 1 35 34
5 10 1 34 31
6 10 1 21 27
7 10 1 39 33
3'10 1 74 75
9 10 1 27 31
0111 90 36
2 13 1 32 34
5 13 1 22 25
1 14 1 21 26
2 14 1 19 5
3 14 1 30 26
5 14 1 35 31
0 0 2 65 79
10 2 29-10
2 0 2 114 98
3 0 2 253 248
5 0 2 565 532
6 O 2 166 139
702 142 130
8 0 2 201- 203
902 134 142
10 0 2 129 124
12 n 2 85 93
0 2 2 163 165
12 2 49 52
4 2 2 72 63
5 2 2 61 59
6 2 2 85 92
722 ISO 161
3 2 2 243 230
9 2 2 63 67
10 2 2 45 39
11 2 2 103 117
14 2 2 17 7
16 2 2 48 49
18 2 2 38 49
1 3 2 1802 1940
2 3 2 539 523
3 3 2 32 45
432 197 210
10 5 l 95 83
11 5 l 1Q4 107
'2 5 1 25 24
13 5 1 33 31
14 c. 1. j i' .Mo
J 1 i'b .V?
1 6 1 98 90
2 6 l 14 ii
4 B 1 38 23
4 6 I 207 201
J 1 130 187
G 6 1 39 47
' 6 1 26 17
9 6 1 51 51
'0 6 1 07 oq
11 6 1 15 6
'2 cb 1 55 55
15 7 1 33 31
1 3 1 222 221
2 8 I 26 23
48 t 177 183
4 81 30 30
5 8 1 136 146
' 6 8 1 32 29
7 8 1 123 127
8 8 1 129 132
11 8 I 80 31
12 8 1 62 66
13 8 I 20 23
14 8 1 33 23
15 8 1 18 2G





411 1 132 133
5111 20 20
6 11 1 17 15
711 1 42 43
9 11 1 46 44
12 11 1 33 32
1 12 1 19 14
2 12 1 41 37
3 12 1 72 71
4 12 1 31 27
5 12 1 57 60
6 12 1 71 71
9 12 1 43 50
10 12 1 51 55
1 13 1 36 29
13 0 2 157 154
14 0 2 23 20
15 0 2 15 9
17 0 2 66 69
18 0 2 43 52
112 27 16
2 1 2 412 389
3 1 2 123 101
5 1 2 339 358
6 1 2 220 219
7 1 2 543 510
8 1 2 398 383
912 25 14
10 1 2 133 124
11 1 2 116 120
12 1 2 45 50
16 1 2 28 25
5 3 2 565 537
632 199 179
7 3 2 67 82
8 3 2 379 377
9 3 2 400 414
10 3 2 183 139
11 3 2 152 153
12 3 2 28 20
13 3 2 22 23
14 3 2 53 53
15 3 2 30 32
16 3 2 46 .41
17 3 2 32 38
042 153 154
14 2 17 29
2 4 2 42 41
3 4 2 159 146
OBSfpvfd awn rai mi cited ftpiiptiipf fopthps pop kpk4 d iphfhylp ipfrpiz I me DIOXIDE OCTAHYD PAGE 3
H I-: i i npfi i npr i i i i i r11 i o f i H V I I flFfl 1PEr H K L 10FO 10FC H K L 10F0 10FC
tl 4 2 74 91
5 4 2 90 90
6 4 2 130 110
' 4 2 102 106
8 4 2 165 165
9 4 2 31 36
10 4 2 114 117
11 4 2 196 203
13 4 2 90 89
14 4 2 89 90
15 4 2 26 24
lS 4 2 52 47
lr 4 2 36 32
1 5 2 762 744
«i
' 5 2 201 195
4 cr.__.._
7 6 2 56 57
8 6 2 147 149
9 6 2 113 117
10 6 2 50 47
116 2 60 64
13 6 2 38 38
16 b 2 .56 37
17 6 2 49 51
1 72 115 126
2 7 2 137 133
3 7 2 94 93
5 7 2 103 90
6 7 2 87 87
7 7 2 247 249
9 7 2 172 172
9 7 2 40 42
in- o -n ?o
6 9 2 30 35
792 117 121
8 9 2 131 132
9 9 2 60 55
10 9 2 50 44
11 9 2 41 40
13 9 2 18 14
9 16 2 25 25
2 10 2 17 22
3 10 2 19 16
6 10 2 37 38
7 10 2 58 61
3 10 2 7G 69
11 10 2 56 54
13. 10 2 29 30
111 2 245 259
oil o oi or
5 13 2 32 35
6 13 2 51 50
8 13 2 89 88
5 14 2 22 22
1 0 3 177 152
2 0 3 785 788
3 0 3 733 701
4 0 3 565 517
5 0 3 780 751
6 0 3 12 28
7 0 3 187 19c
8 0 3 269 276
9 0 3 64 86
10 O 3 232 .22c
11 0 3 183 19!
12 0 3 190 201
17 0 3 29 26
1 2 3 85 74
2 2 3 3i6 365
3 2 3 31 40
423 17 10
5 2 3 295 283
6 2 3 252 221
723 114 104
8 2 3 327 324
923 148 151
10 2 3 21 10
11 23 105 122
12 2 3 19 25
13 2 3 112 124
14 2 3 35 39
15 2 3 54 55
16 2 3 23 20
17 2 3 31 34
5 cr,J 2 198 19
6 tr_
J 2 178 18
s
r rr
J 2 34 3
3 e,••' 7 i n 7•»w.1 n
9 5-b 2 234 23
10 5-5 2 164 15
'I, J 2 141 14
5-0 2 43 4
15 5- - J 7-
, J 2 39 4
'? o
5 2 27 2
b 2 28 2





„ J 2 130 13
b S, B
1172 75
12 7 2 30
16 7 2 22
0 8 2• 38
3-8 2 36
5 8 2 124 1
6 8 2 41
( 8 c-_ 77
0 O~ 7 oO| «ii
in 8 2 39
12 8 2 44
13 8 2 56
1 9 2 99
-» q 7 o o2- J C. J t L
3 9 2 98
4 9 2 33
592 223 2





811 2 113 1
911 2 127 1
10 11 2 80
1111 2 66
3 12 2 34
8 12 2 51
9 12 2 47
10 12 2 31
1 13 2 82
2 13 2 51
3 13 2 92
4 13 2 41
0 1 3 256 24.
1 1 3 392 38
2 1 3 121 12:
3 1 3 126 12
4 1 3 520 50
5 1 3 202 19
6 I 3 148 12
713 26 1
8 1 3 337 33
9 1 3 221 22
10 1 3 253 25
11 1 3 145 14
14 1 3 63 6
15 1 3 65 6
16 1 3 35 3
17 1 3 38 3
18 1 3 61 6
18 2 3 37 36
9 3 3 359 34'
1 3 3 224 21
2 3 3 270 251
3 3 3 217 20!
4 3 3 463 45
5 3 3 245 22!
6 3 3 115 10.
7 3 3 289 29i
8 3 3 194 20'
9 3 3 453 45.
10 3 3 313 31
11 33 189 19
12 3 3 135 13
14 3 3 26 2
1 4 3 111 11
2 4 3 423 39
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHEUYLPIPERAZIME DIOXIDE OCTAHYD PAGE 4
H K L 10FO 10FC H K L 1QFO 10FC H K L 10F0 10FC H K L 10FO 10FC H K L 10FO 10FC
3 4 3 545 515
4 4 3 45 34
5 4 3 239 296
6 4 3 101 102
7 4 3 105 97
8 4 3 69 67
9 4 .3 56 53
18 4 3 123 125
11 4 3 222 229
12 4 3 55 64
13 4 3 37 42
14 4 3 44 42
0 5 3 110 98
1 3 310 391
4 5 3 153 144
5 3 103 107
4 5 3 152 142
9 6 3 163 164
10 6 3 35 29
116 3 65 70
12 6 3 40 42
13 6 3 50 55
14 6. 3 37 42
15 6 3 40 40
16 6 3 26 25
0 ,7 3 122 117
1 7 3 39 47
3 7' 3 125 123
4 7 3 229 233
5 7 3 107 105
6 7 3 57 56
8 f ..j I b4 166
9 7 3 79 72
10 7 3 144 146
13 3 3 20 17
0 9 3 59 53
1 9 3 100 99
2 9 3 33 38
4 9 3 15 2
5 9 3 59 53
6 9 3 39 39
7 9 3 16 4
8 9 r 4 i 4
9 9 3 123 128
10 9 3 72 74
11 9 3 32 37
13 9 3 26 26
14 9 3 28 30
1. 10 3 49 49
2 10 3 56 54
3 10 3 53 52
1 12 3 30 82
2 12 3 63 59
3 12 3 83 87
4 12 3 19 13
5 12 3 50 50
6 12 3 33 27
7 12 3 39 43
8 12 3 44 39
9 12 3 32 34
10 12 3 39 41
0 13 3 83 82
1 13 3 55 51
2 13 3 49 45
4 13 3 30 26
5 13 3 39 40
6 13 3 20 26
7 13 3 40 40
14 0 4 37 29
15 0 4 22 29
16 0 4 41 43
17 0 4 51 53
1 1 4 180 173
2 14 90 75
3 1 4 39 37
4 1 4 50 43
5 1 4 216 212
%
6 1 4 52 JO
314 71 72
9 1 4 106 100
ID 1 4 43 37
11 I 4 101 107
12 1 4 57 51
13 1 4 91 90
14 1 4 42 40
5 e-0 13 3
b 5 3 62 68
' 3 153 152
8 13 3 259 257
9 p--
4 3 351 354
10 c3 3 273 275
11 r„
5 3 163 166
12 c
5 3 102 107
13 5--
-1' 1 44
1 C ib 3 203 200
b 3 220 229
c
6 3 146 151
4 r
b 3 35 39
5 6 3 43 46
8 c-- 3 118 124
B 3 1°•- l o i
B 3 4,17 oqp
11 7 3 90 92
12 7 3 30 33
14 7 3 42 41
U5 7 3 40 41
I |T 7 17 17II t- 4•-
1 8 3 43 40
' 2 3 3 145 147
4 8 3 120 124
4 0 3 105 105
5 8 3 151 152
683 15 5
7 8 3 33 25
8 0 3 80 77
9 8 3 30 28
10 0 3 67 72
11 33 95 101
12 8 3 94 92
4 10 3 25 29
5 10 3 91 39
6 10 7 22 23
7 10 3 35 27
8 10 3 85 86
1110 3 56 59
13 10 3 43 51
2 11 3 84 S3
ill 4 61'' 6c
4 11 3 87 8-
6 1 1 3 62 62
7 11 3 103 10c
8 11 3 77 77
9 11 3 140 13c
1011 3 116 lit
11113 74 7E
12 11 3 50 5E
3 13 3 97 93
1 14 3 35 41
2 14 3 36 26
0 0 4 582 566
1 0 4 660 620
204 1205 1211
3 0 4 145 195
404 1717 1755
5 0 4 137 83
6 O 4 165 181
7 0 4 22 27
3 0 4 104 101
9 0 4 102 83
10 0 4 266 267
11 04 187 19
12 0 4 67 77
13 O 4 106 102
17 1 4 91 92
13 1 4 27 13
0 2 4 893 867
1 2 4 182. 160
2 2 4 1097 1112
3 2 4 589 60S
4 2 4 332 324
5 2 4 333 324
6 2 4 658 627
724 104 100
8 2 4 132 133
9 2 4 66• 65
10 2 4 69 73
11 2 4 67 75
12 2 4 65 65
13 2 4 41 45
17 2 4 35 32
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHEUVLPIPERAZIME DIOXIDE OCTAHVD PAGE 5
H K L 10FO 10FC H K L 10FO 10FC H K L 10F0 10FC H K L 10F0 10FC H K L 10FO I0FC
1 3 4 105 106
2 3 4 62 67
3 3 4 27 25
4 3 4 219 209
3 3 4 62 48
6 3 4 218 211
7 3 4 37 34
8 3 4 148 154
Ci—- A CO 70- '4 '_i r o
10 3 4 36 36
11 3 4 40 31
1p
-• 4 80 81
14 3 4 38 40
15 7,—,4 i i
'S T .44 4.-J 4:.
i•?
3 4 20 23
:l 4 4 17QC 1 7 CI1
6 5 4 59 52
7 5 4 30 32
9 5 4 97 106
10 5 4 38 40
11 5 4 18 18
12 5 4 54 53
13 5 4 15 15
15 5 4 60 61
17 5 4 18 16
0 b 4 b b 3 657
1 6 4 93
2 8 4 401 404
3 fS 4 218 212
4. 6 4 162 144
8 b 4 113 105
b h 1 3)'' i b
r b 4 '«f! ,r2
1-3( 4 65 r 1
15 7 4 23 17
0 8 4 36 37
1 8 4 13b 137
2 8 4 225 226
4 8 4 318 322
6 8 4 57 55
7 O 1 -tO TO1 l_l «~f I _l
10 8 4 103 102
11 8 4 1G4 102
l 0 .4 66 6 c
15 8 4 22 26
2 9 4 35 38
4 9 4 48 44
5• 9 4 28 27
10 9 4 57 57
1 1 O A htl 60
10 11 4 28 7
0 12 4 136 136
1 12 4 76 73
2 12 4 34 34
3 12 4 59 62
4 12 4 152 153
5 12 4 40 33
6 12 4 63 64
7 12 4 49 45
8 12 4 77 77
9 12 4 67 6
2 13 4 17 9
3 13 4 24 14
5 13 4 19 11
7 13 4 19 13
0 14 4 53 57
2 14 4 52 50
17 O 5 119 111
18 0-5 89 83
0 1 5 1035 1017
1 1 5 316 333
215141 146
3 1 5 337 326
4 1 5 222 220
5 1 5 136 151
6 1 5 65 50
7.1 5 90 82
8 1 5 48 41
9 1 5 116 111
10 1 5 232 242
11 15 23 20
12 1 5 112 118
13 1 5 28 25
16 I 5 45 44
1 4 4 596 58
;
4 4 160 15
'' 4 4 350 35
4 4 4 526 50
r:
4 4 99 8
4 4 54 6
4 4 4 438 44
4 4 186 IE
10« 4 2r 3
4 4 21 1
13 i4 4 31 3
'S 14 4 19 1
1, 4 29 3
' 3 4 65 5
5 3 4 15
1 3 4 121 IT
3 b
8 6 4 I. r 5 177
9 6 4 5 1 50
10 6 4 21 12
1! 6, 4 49 47
13 6 4 34 30
15 6 4 20 1
16 6 4 24 15
1 7 4 57, 55
3 7 4 16 20
4 r 4 65 64
5 7 4 96 95
b r 4 47 47
8 7 4 21 20
9 7 4 30 30
10 7 4 17 17
11 7 4 61 50
f -l A i 1
12 9 4 24 19
13 9 4 30 46
1 10 4 57 58
2 10 4 170 167
3 10 4 113 107
4 10 4 79 77
5 10 4 40 39
6 10 4 128 128
8 ID 4 35 32
9 10 4 20 22
10 10 4 27 31
11 10 4 28 15
12 10 4 39 31
2114 17 5
6 11 4 51 5-
7 114 23 21
ail 4 aa
3 14 4 37 34
4 14 4 49 50
1 0 5 670 638
2 0 5 186 195
3 0 5 203 187
4 n 5 490 459
5 0 5 242 238
6 0 5 171 180
7 0 5 226 209
8 0 5 20 26
9 O 5 132 136
10 0 5 422 420
11 05 284 285
12 0 5 30 36
13 O 5 147 155
14 0 5 28 26
15 O 5 22 22
17 1 5 36 32
18 I 5 67 68
1 2 5 179 188
2 2 5 410 396
3 2 5 126 16
4 2 5 121 122
5 2 5 214 192
6 2 5 209 278
8 2 5 121 128
9 2 5 95 98
10 2 5 96 91
11 2 5 229 231
12 2 5 218 221
14 2 5 71 bl
15 2 5 27 2!
17 2 5 48 4!
18 2 5 36 2!
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHENYLPIPERAZIME DIOXIDE OCTAHYD PAGE 6
11 K L IOFO 10FC M K L IOFO 10FC H K L IOFO 10FC H K L IOFO 10FC H K L IOFO 10FC
0 3 5 242 213
1 3 5 272 .242-
2 3 5 216 210
3 3 5 287 268
4 3 5 469 434
5 3 5 245 265
6 3 5 276 264
' 3 5 90 80
8 3 5 302 314
9 3 5 83 83
10 3 5 275 289
11 3 5 58 GO
13 3 5 78 85
13- e5 90 95
15 3 5 26 30
l? 3 5 33 31
1 4 5 20 13
2 5 5 114 104
3 5 5 339 340
4 5 5 230 220
5 5 5 61 37
6 5 5 80 74
7 5 5 141 146
855 122 120
9 5 5 93 97
10 5 5 235 241
115 5 73 75
12 5 5 79 90
13 5 5 54 57
14 5 5 30 35
15 5 5 23 29
16 5 5 19 6
17 5 5 17 15
1 6 5 270 228
2 7 5 94 95
3 7 5 54 55
475 187 192
5 7 5 34 27
6 7 5 41 46
7 7 5 24 17
8 7 5 42 38
9 7 5 74 7 b
tO 7 5 til 113
11 7 5 19 19
12 7 5 84 87
13 7 5 19 22
1 8 5 84 92
2 8 5 41 39
3 8 5 30 28
4 8 5 77 80
5 8 5 44 41
12 9 5 21 26
2 10 5 62 64
3 10 5 67 70
4 10 5 25 28
5 10 5 72 74
6 10 5 53 57
7 10 5 18 3
8 10 5 16• 9
9 10 5 63 61
10 10 5 40 34
11 10 5 71 70
12 10 5 93 96
1 11 5 68 70
2115 67• 67
3 11 5 51 49
4 115 72 72
5 11 5 61 61
7 13 5 41 38
I 14 5 38 30
0 0 6 93 71
t 0 6 123 137
206 176 184
3 O 6 199 181
406 118 129
5 0 6 33 39
6 O 6 208 215
7 0 6 117 129
8 0 6 77 81
9 0 6 r i r 1
10 0 6 46 4i
II O 6 174 183
12 0 6 42 38
13 O 6 59 59
14 0 6 83 86
4 4 5 154 147
4 5 361 360
4 4 5 215 216
4 5 261 246
4 5 10 13
? 4 5 97 92
Ci
J 4 5 292 295
~ 4 5 128 125
Dj
~ 4 5 196 195
ll.
4 5 50 51
l' 4 5 57 62
l3.
4 5 40 42
4 5 99 104
'6, M 5 63 59
l? 4 5 29 23
0 b5 5 334 317
1
5 5 118 130
2 6 5 211 217
3 6 5 36 38
4 6 5 33 27
5 6 5 20 15
6 6 5 155 159
? 6 5 57 57
8 6 5 132 131
9 6 5 26 24
10 6 5 89 89
11 6 5 171 169
12 6 5 US 116
13 6 5 22 224
14 6 5 62 59
15 6 5 17 26
16 6 5 40 37
0 7 5 300 312
1 7 5 184 193
6 8 5 36 73
7 8 5 19 25
8 8 5 29 26
9 8 5 107 102
ID 8 5 197 194
11 8 5 157 159
12 8 5 50 52
13 8 5 80 82
14 8 5 33 37
15 8 5 20 IG
0 9 5 49 62
3 9 5 96 101
4 9 5 77 8
5 9 5 35 3
6 9 5 28 21
8 9 5 58 5':
10 9 5 131 122
6 11 5 63 64
8 11 5 95 89
9 11 5 44 47
18 11 5 84 83
11115 35 32
1211 5 35 38
1 12 5 41 40
2 12 5 31 33
3 12 5 41 38
4 12 5 54 55
5 12 5 39 41
6 12 5 26 23
7 12 5 31 32
10 12 5 42 44
0 13 5 101 94
1 13 5 29 23
3 13 5 66 67
16 0 6 25 22
17 0 6 39 39
18 0 6 65 70
1 1 6 302 285
2 1 6 143 113
3 1 6 221 -216
4 1 6 367 341
5 1 6 95 122
6 1 6 16 4 151
8 1 6 89 80
9 1 6 207 221
10 1 6 50 39
11 16 160 165
12 1 6 101 '99
14 1 6 23 19
15 1 6 19 22
17 1 6 64 65
DBSERVED AHD CALCULATED STRUCTURE FACTOPS FOR KCKA DOPHENYLPIPERAZINE DIOXIDE OCTAHYD
H K L 10FO 10FC H K L 10FO 10FC H K I. 10F0 10FC H K L 10FO 1QFC
IS 1 6 44 30
1 2 6 167 180
c 2 b 100 81
3 2 6 25 29
4 2b 91 95
5 2b 15 32
6 2b 50 4b
? 2 b 83??
6 2b 27 25
92b lb2 171
IS 2 b 10b 117
11 2 b 114 12-
!2 2 b 18 U
14 2 b 30 35
15 2 b 2b 2C
lr 2 b 84 05
1.-| b 4?b, 111
2 4 b 98 95
3 4 b 109 109
4 4 b 142 140
54b 12b 121
6 4 b 24 18
7 4 b 49 47
8 4b 88 92
9 4 b 190 195
10 4 b 103 108
11 4 b 135 142
12 4 6 94 102
13 4 b 2-1 lb
14 4 b 71 72
15 4 b 53 54
lb 4 b 92 94
17 4 6 97 91
1 5 b 117 119
6 b b 61 J
f 6 6 b 6
8 6 6 49 42
9 6 6 41 45
10 6 6 92 95
11 66 106 105
lb b b 5 b b 1
15 6 6 28 21
16 6 6 24 9
1 7 6 166 160
3 7 6 60 55
476 122 125
5 7 6 55 70
6 7 6 92 89
7 7 6 38 39
8 7 6 70 70
9 7 6 148 150
6 9b r 1 b 4
7 9 6 34 35
9 .9 6 61 58
10 9 6 35 29
11 9 6 86 89
12 9 6 45 43
13 9 6 45 39
1 10 6 26 29
4 10 6 43 45
5 10 6 33 25
9 10 6 82 81
10 10 6 32 33
11 10 0 51 47
1 11 6 62 59
2 11 6 63 67
3 11 6 122 121
4 1! 6 20 19
1 0 7 1091 1064
2 0 7 28 21
3 0 7 501 455
4 0 7 336 350
5 0 7 219 199
6 0« 4r 8 4f 1
707 155 155
8 0 7 70 79
9 0 7 194 197
11 0 7 56 54
12 n 7 119 115
13 0 7 58 65
14 0 7 91 93
15 0 7 89 84
16 Q 7 106 98
17 0 7 70 64
18 0 7 6Q 59
-IP
3 3 b 590 54
4 3 5 24 4
5 3 5 430 47
6 3 6 101 10
7 3 5 238 22
y 3 6 100 10
9 3 5 21 1
10 3 6 68 6
11 3b 194 19
12 3 b 29 3
3 b 3b 4
14 3 5 47 4
15 3 6 18 1
1? 3 6 24 2
0 4 6 177 17
1 A- r~ r~
? S h 'SK ?r
7 5 6 798 3E
4 5 6 23 1
5 5 6 110 If
7 5 6- 175 12
8 5 6 111 If
5 I I:•' i
10 5 6 70 7
11 5 6 128 1
13 5 6 18 I
14 5 6 38
17 5 6 25:
0 6 6 49 5
1 6 6 37
2 6 6 45
3' 6 6 51
566 56 5
in r c. ig i,i
11 7 6 108 110
12 i 6 i-l b 9
13 7 6 18 5
14 7 6 17 22
2 8 6 56 58
3 8 6 42 45
6 8 6 55 57
7 8 6 46 44
11 3 6 85 83
12 8 6 31 31
14 8 6 50 52
1 9 b 56 56
2 9 6 51 56
3 9 6 134 125
4 9 6 72 72
5 9 f. 9 7
7 11-- 7 1 79
7 1 1 b 35 32
3 11 6 41 39
9 1 1 6 19 13
10 11 6 29 25
1111 6 73 70
2 12 6 29 31
3 12 6 32 25
8 12 fj :,8 i b
9 12 6 43 43
10 12 6 49 47
1 13 6 23 26
2 13 6 31 33
3 13 6 21 28
5 13 6 22 5
6 13 6 22 16
3 14 6 20 Id
n 1 7 q,1£
2 1 7 36 35
3 I 7 27 23
4 1 r _'f' 3-49
5 I 7 120 112
6 I 7 49 45
7 1 7 48 44
o i q i oo•_ i. i.. I
9 I 7 92 94
10 1 7 56 57
It 17 40 42
12 1 7 109 110
14 1 7 74 76
15 1 7 96 93
17 1 7 111 110
12 7 90 89
9~ 7 -'7 T. 1
PAGE 7
H K L 10FO 10FC
PAGE G
H K L 10FO 10FC II K L 10FO 10FC H K L 10FO 10FC
•b 2 i 1 2 3 1 b i
4 2 7 270 24i
5 2 7 147 13i
b 2{ b4 i
7 2 7 160 15
8 2 7 31 3-
9 2 7 179 19i
10 2 7 105 Hi
12 2 7 S3 7
15 2 7 62 b
16 2 7 92 8
17 2 7 120 11
0 3 7 143 12
1 3 7 G4 6
- 5 r b4 b.
1 7 229 21
9 4 7 144 14:
10 4 7 7b 71
11 4 7 103 lOt
1.::' I f b 2 bP
13 4 7 35 3»:
14 4 7 41 3
15 4 7 126 t2(
16 4 7 118 tic
17 A 7 110 10!
0 5 7 72 5?
15 7 37 2l
2 5 7 12
3 5 7 21 2!
4 5 7 3 A 0!
5 5 7 109 10;
7 5 7 bh 71
15 6 7. 56 51
16 6 7 73 7
0 7 7 220 23f
1 7 7 42 4(
2 7 7 13- t f
3 7 7 51 51
4 i i 1 r b 11 i
5 7 7 19»
6 7 7 41 3
777 67 6
8 7 7 5b 5
9 7 7 61 61
in 7 7 41 4
11 7 7 34 3-
12 t 7 i 5 7
13 7 7• 17 1
11 7 7, 1Q 7
6 9 7 15 7
897 28 19
9 9 7 27 23
10 9 7 33 22
119 7 33 3C
12 9 7 47 43
13 9 7 38 33
2 10 7 33 2E
4 10 7 59 62
8 10 7 22 12
9 10 7 81 7?
10 10 7 26 2
2 11 7 1? lr
3 11 7 57 5r
7 11 7 17 5
11 11 7 .35 3?
3 12 7 60 5-
8 Q 8 326 322
9 0 8 125 117
10 O 8 24 26
11 O 8 103 10£
12 0 8 28 31
13 0 9 78 77
15 0 8 35 35
1 b U 8 b 9 b c
1 1 Q 331 317
2 1 8 302 29:
3 1 8 215 195
418 43 4;
5 1 8 110 10!
618 18 f
7 I 8 37 2:
8 1 8 96 9'
10 1 8 20 2:
737 Q9
8 3 7 43
3 3 7 hh
10 7---• 1 11
'1 7 7 OCT•••' 1 c.' D
l?- 3 7 7.6
13 T,-
15- -• 1 bb
16 3 7 33
3 7 60
1 4 7 181
3 4 7 63
3 4 7 196
5 A 7 156
S j- ( bb
? 4 7 124
ft
16 10 5 7 25
15 115 7 48
:.2 15 5 7
5 lb 5 7 54
m 1 1; r 95::•;
;n. v' 2 17 7 33
I 7 1. 7 I ni l
4 4 b 7 14!!
52 5 b 7 lrM
52 6 6 7 nn
57 7 6 7,111
!«b«::! 6( 2'2
)4 9 6 7 45
53 10 6 7 91
-• b 12 b r 5 b
-6 13 6 7 37
b 15 7 7 65
8 18 7 204:
4 2 8 7 5Q
4 3 8 7 118
8 4 0 7 119
3 5 8 7 24
3 6 8 7 160
3 7 8 7 51
4 9 8 7 50
1 10 g 7 32
4 11 8 7 26
7 12 8 7 59
9 14 8 7 38
5 0 9 7 44
9 1 9 7 29
2 4 9 7 46
2 5 2 7 7R
4 5 12 7 28
1 7 12 7 33
3 8 12 7 52
3 9 1.2 7 48
9 0 13 7 52
3 4 13 7 47
0 5 13 7 25
3 1 14 7 53
0 3 14 7 24
2 0 0 8 139
1 10 8 828
7 2 0 8 1168 1
3 3 0 8 172
5 4 0 8 181
2 5 0 8 112
1 6 0 8 488
9 7 8 8 220
3 111 3 56
6 13 1 8 69
1 16 1 3 59
0 17 1 0 36
0 7 0 1451 1
7 1 7 8 76
5 2 7 8 127
8 3 2 8 423
9 4 2 8 224
4 5 2 8 290
Q 6 2 8 198
-y r o 1— I v'_ 1
0 0 2 3 128•
18 10 2 8 165
'2 11 2 8 64
16 12 2 3 25
8 14 2 8 34
OBSERVED AJE CALCULATED STRUCTUPE FACTORS FOR KCKA DOPHEHILPIPERAZIHE DIDXIDE OCTAHYD
H K L 10FO 10FC
H K L 10FO 10FC
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHEMYLPIPERAZIHE DIOXIDE OCTAHYD PAGE 9
B K L lOFO 10FC H K L 10FG 10FC H K L 10FO 10FC H K L lOFO 10FC H K L 10FO 10FC
15 2 8 24 19
ls 2 8 36 32
1 3 8 293 289
o 8 68 58
3 3 8 11 19
4 3 8 50 47
5 3 8 173 183
6 3 8 47 48
7 3 8 65 63
8 3 8 140 143
9 3 8 31 33
10 3 8 151 150
12 3 8 43 40
13 3 8 37 40
1
J 3 8 72 72
16 3 8 113 112
[? 3 8 94 92
5 5 8 58 55
b 5 8 b2 b0
7 5 8 59 62
8 5 8 103 96
9 5 8 38 32
10 5 8 68 67
115 8 32 37
15 5 8 63 65
16 5 8 96 95
0 6 8 521 529
16 8 52 50
2 6 3 23 34
3 6 8 245 245
4 6 8 285 291
5 6 8 135 134
b 6 8 68 66
7 6 8 31 33
5 8 8 48 41
6 8 8 143 148
7 8 8 51 54
8 3 8 81 76
9 8 8 73 66
118 8 53 55
12 3 3 18 0
1' 8 3 b 4 b(
14 8 3 13 11
1 9 3 122 124
2 9 8 65 69
3 9 8 51 54
4 9 3 23 29
6 9 8 43 47
7' 9 3 20 13
9 9 8 37 36
119 8 31 28
1 12 8 46 43
2 12 8 56 56
4 12 8 85 31
7 12 8 39 38
8 12 8 33 31
1 13 3 25 22
5 13 3 18 3
0 14 3 72. 78
1 0 9 408 389
2 0 9 38 47
309 141 134
409 20 17
5 0 9 35 34
6 0 9 254 262
7 O 9 111 105
309 200 194
9 0 9 59 42
10 1 9 73 82
12 1 9 16 16
14 1 9 62 60
15 1 9 47 50
16 1 9 58 55
17 1 9 25 17
12 9 73 74
2 2 9 211 223
3 2 9 66 79
4 2 9 73 77
5 2 9 72 65
6 2 9 64 72
3 2 9 135 148
10 2 9 125 122
112 9 29 30
12 2 9 87 32
13 2 9 66 64
0 4 8 513 496
1 4 8 301 295
2 4 3 507 503
3 4 a 144 136
4 4 8 641 653
4 8 b r b b
5 4 8 145 144
4 8 138 130
4 4 8 63 65
9 4 8 51 50
10 4 8 2G 22
11 4 8 36 35
1?.
48 76 71
13 4 8 28 26
1 3 8 183 131
2 c-
5 y 99 100
4 e58 41 49
10 6 8 120 119
11 6 8 56 54
12 6 8 45 43
16 6 3 20 23
1 7 8 108 111
273 97 100
3 7 3 101 105
5 7 8 57 60
6 7 8 27 22
8 7 8 85 86
970 16 4
1 1 7 8 38 43
13 7 9 40 49
088 170 175
1 9 8 174 175
2 8 8 342 359
3 8 8 69 74
13 9 8 35 33
0 10 8 385 389
2 10 8 33 42
3 10 3 70 63
5 10 8 44 45
6 10 8 46 40
8 10 3 67 66
10 10 8 42 38
11 10 8 17 16
1118 54 56
5 113 40 41
6113 39 29
7113 19 18
3 113 38 39
10 11 8 53 57
11 11 3 22 14
0 12 8 50 47
10 0 9 67 72
11 O 9 6( 68
12 O 9 62 61
13 0 9 31 23
14 0 9 152 143
15 0 9 21 25
16 0 9 24 31
0 1 9 1044 998
1 1 9 243 235
2 I 9 391 365
3 1 9 207 208
4 1 9 160 174
519 60 59
6 1 9 276 280
7 1 9 274 267
3 1 9 351 364
9 1 9 178 176
15 2 9 21 12
16 2 9 44 42
0 3 9 100 94
1 3 9 318 324
2 3 9 197 215
3 3 9 156 157
4 3 9 115 93
5 3 9 142 147
639 129 128
7 3 9 62 65
3 3 9 23 27
939 140 133
10 3 9 106' 106
11 3 9 93 95
12 3 9 23 22
13 3 9 88 36
14 3 9 36 33
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHENYLPIPERAZINE DIOXIDE OCTAHYD
H K L 1QFO 1QFC H K L 10FO 10FC H K L 10F0 10FC H K L 10F0 10FC H K L lOFO 10FC
1 4 g 90 05
2 4 9 92 90
3 4 9 20 20
4 4 9 213 221
5 4 9 76 74
6 4 9 141 143
7 4 9 45 48
8 4 9 47 47
9 4 9 84 33
10 4 9 19 20
11 4 9 59 56
12 4 9 94 93
13 4 9 108 108
14 4 9 65 60
15 4 9 24 23
0 5 9 54 43
1 5 9 133 125
6 6 9 26 25
7 6 9 39 40
8 6 9 30 32
9 6 9 37 34
10 6 9 90 94
12 6 9 97 92
13 6 9 42 35
14 6 9 27 23
0 7 9 511 528
1 7 9 112 122
279 116 118
3 7 9 48 47
4 7 9 41 40
5 7 9 83 80
679 113 113
779 135 133
3 7 9 259 261
1 9 9 54 53
299 143 154
3 9 9 113 110
4 9 9 50 56
699 177 179
7 9 9 117 113
899 101 104
9 9 9 99 95
10 9 9 37 41
2 10 9 47 45
3 10 9 16 16
5 10 9 40 39
8 10 9 59 57
9 10 9 40 40
1'llS 66 68
2 119 49 49
3 119 20 22
10 0 10 69 73
11 0 10 25 30
13 0 10 21 4
14 0 10 80 76
15 0 10 114 113
16 0 10 89 89
17 0 10 53 42
1 1 10 142 134
2 1 10 137 '149
3 1 10 150 154
4 1 10 79 69
5 1 10 351 364
6 1 10 184 139
7 1 10 205 207
8 1 10 285' 237
10 1 10 86 83
11 110 35 33
14 2 10 39 44
15 2 10 60 56
16 2 10 41 34
1 3 10 106 98
2 3 10 55 56
3 i 10 43 f 429
4 3 10 28 22
5 3 10 143 144
6 3 10 226 221
7 3 10 179 132
8 3 10 334 343
9 3 10 30 23
10 i 10 61 6.'
11 3 10 60 60
12 3 10 94 96
14 3 10 27 33
15 3 10 46 42
4 5 9 27 23
3 5 9 134 140
4 5 9 113 119
3 5 9 101 90
5 5 9 125 128
' 3 9 101 99
9 5 9 49 56
9 5 9 69 70
10 5 9 29 29
11 5 9 73 72
12 5 9 44 46
13 5 9 62 63
14 5 9 29 25
1 6 9 109 107
2 6 9 84 33
6 9 81 81
4
6 9 87 9i
9 7 9 108 110
10 7 9 48 51
14 7. 9 38 36
15 7 9 40 34
- 1 8 9 101 107
3 0 9 17 13
4 8 9 18 7
5 3 9 13 18
6 8 9 91 94
7 8 9 40 37
3 8 9 43 45
9 3 9 49 43
10 8 9 42 45
118 9 29 27 !
12 8 9 30 28
14 8 9 71 68
0 9 9 145 155
4 11 9 27 28
911 9 3i 36
3 12 9 22 18
4 12 9 31 28
8 12 9 36 29
0 13 9 38 25
4 13 9 65 60
0 0 10 126 124
1 O 10 25 25
2 0 10 82 91
3 0 10 103 103
4 0 10 205 210
5 0 10 37 41
6 0 10 400 399
7 0 10 479 486
8 0 10 350 360
9 0 10 296 296
12 1 10 59 57
13 1 10 85 84
14 1 10 34 27
15 1 10 30 23
17 1 10 17 1
1 2 10 39 45
2 2 10 119 116
3 2 10 88 87
5 2 10 169 170
6 2 10 188 196
7 2 10 257 253
8 2 10 273 278
9 2 10 159 160
10 2 10 65 67
11 2 10 63 66
12 2 10 76 80
13 2 10 37 40
0 4 10 103 98
1 4 10 99 105
2 4 10 115 113
3 4 10 22 22
4 4 10 177 131
5 4 10 68 60
6 4 10 80 77
7 4 10 191 196
8 4 18 204 213
11 4 10 65 65
12 4 10 89 87
13 4 10 22 8
15 4 10 32. 34
16 4 10 24 22
1 5 10 2O0 196
2 5 10 26 30
3 5 10 231 235
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHENYLPIPERAZIHE DIOXIDE OCTAHYD
H K L 10FO 10FC H K L 10F0 10FC H K L lOFO 10FC H K L 10FO 10FC H K L 10FO 10FC
4 5 10 19 9
6 5 10 176 185
7 5 10 99 98
8 5 10 245 250
9 5 10 18 22
10 5 10 59 64
11 5 10 45 46
2 5 10 65 64
13 5 10 41 41
14 5 10 26 21
15 5 10 28 30
8 6 10 53 48
1 6 10 44 46
2 6 10 72 72
3 6 10 37 42
4 6 10 55 58
5 6 10 58 60
10 7 10 58 54
11 7 10 45 41
12 7 10 31 25
13 7 10 57 59
2 8 10 59 63
3 8 10 33 38
4 8 10 83 80
5 8 10 73 71
6 8 10 181 181
7 8 10 221 222
8 8 10 176 183
9 8 10 144 142
10 8 10 62 62
11 8 10 33 33
13 8 10 22 27
14 8 18 48 43
1 9 10 55 62
3 11 10 103 102
5 11 10 39 40
611 10 76 73
71110 40 39
811 10 103 107
10 11 18 31 29
0 12 10 52 51
2 12 10 23 35
4 12 10 37 42
6 12 10 25 21
7 12 10 39 40
8 12 10 42 42
1 13 10 85 34
2 13 10 23 21
3- 13 10 41 40
1 O 11 414 432
? fl 1 I Q.1 77
5 1 11 129 126
6 1 11 15 10
7111 58 63
8 1 11 35 93
9111 85 98
10 1 11 75 82
11 1 11 62 61
12 1 11 28 3
13 1 11 97 97
14 1 11 45 41
15 1 11 21 27
16 1 11 29 25
1 211 179 173
2 2 11 79. 74
4 211 122 129
5 211 110 186
6 2 11 25 33
9 3 11 76 79
10 3' 11 51 5b
11 3 11 62 63
12 3 11 35 41
13 3 11 30 23
14 3 11 42 32
1 4 11 536 533
2 4 11 110 104
3 411 33 37
4411 77 75
5411 51 57
6 411 77 74
7411 167 174
8 411 147 158
9 411 235 242
10 411 59 58
15 4 11 23 28
S 6 10 162 165
? 6 10 192 193
8 6 10 184 184
' 8 6 10 153 158
10 -6-10 27 38
11 6 10 41 41
12 6 10 40 49
14 6 10 42 41
15 6 10 49 45
1 2 10 94 89
2 3 10 81 78
7 10 124 138
4 10 51 55
5? 10 220 223
7 10 94 90
? 10 116 117
3- f 10 198 199
2 9 10 19 23
5 9 10 99 101
6 9 10 98 94
7 9 10 106 109
8 9 10 140 140
9 9 10 47 46
10 9 10' 45 47
12 9 10 34 33
13 9 10 34 30
0 10 10 40 39
5 10 10 73 72
6 10 10 60 59
7 10 10 89 94
3 10 10 111 112
9 10 10 45 49
10 10 10 36 39
1 11 10 52 60
3 Oil 167 177
4 0 11 43 49
5011 76 75
6 Oil 121 122
7 Oil 211 203
8 Oil 249 269
9Q11 81 75
10 Oil 65 77
11011 90 89
12 0 11 68 62
13 O 11 27 21
14 0 11 78 72
15 0 11 67 63
16 0 11 26 24
0 1 11 89 91
2 1 11 18 19
3111 86 88
7 211 117 133
8 211 154 168
9 2 11 25 32
10 2 11 10O 106
11 2' 11 39 42
13 2 11 71 72
14 2 11 56 52
16 2 11 24 13




4 3 11 33 81
5311 61 60
6 3 11 46 47
7 3 11 44 49
3 311 180 188
0511 85 35
1511 20 18
2 5 11 48 49
3 511 63 65
5 5 11 16 3
6 5 11 47 49
7 511 84 86
3 511 122 125
9 5 11 95 100
10 511 54 58
11511 51 50
14 5 11 37 34
2 6 11 13 2
3611 53 59
4611 71 74
5 6 11 33 37
6 6 11 59 65
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHENYLPIPERAZINE DIOXIDE OCTAHYD FAGE 12
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
? 611 54 54
8 6 11 119 US
9 6 11 30 30
10 S 11 68 69
13 6 11 40 39
14 6 11 45 47
15 6 11 18 15
0 7 11 51 53
1 7 11 27 32
3 7 11 72 73
5 7 11 58 56
7 7 11 23 24
8 7 11 43 46
9 7 11 62 65
10 7 11 49 45
11 7 11 56 53
13 7 11 65 70
1 10 11 94 91
2 10 11 46 43
5 10 11 48 48
7 10 11 54 56
8 10 11 71 70
9 10 11 32 32
10 10 11 56 59
0 11 11 54 52
3 11 11 20 22
5 11 11 30 33
7 11 11 24 19
8 11 11 64 63
9 11 11 43 42
1 12 11 134 129
3 12 11 80 80
5 12 11 84 81
7 12 11 65 65
3 1 12 94 95
4 1 12 22 12
5 1 12 53 56
6 1 12 202. 202
7 1 12 134 135
8 1 12 16 13
10 1 12 108 111
11 1 12 56 58
12 1 12 72 69
13 1 12 53 45
14 1 12 41 41
15 1 12 53 52
16 1 12 47 45
0 2 12 350 356
I' 2 12 440 444
2 2 12 46 43
3 2 12 58 56
11 3 12 30 23
12 3 12 55 49
14 3 12 36 31
0 4 12 27 24
1 4 12 41 45
2 4 12 452 471
3 4 12 285 286
4 4 12 277 276
5 4 12 145' 143
6 4 12 387 393
7 4 12 91 90
8 4 12 50 54
9 4 12 35 40
10 4 12 65 60
11 4 12 17 10
12 4 12 16 10
14 4 12 39 39
4 6 12 117 118
6 6.12 56 60
7 6 12 119 116
8 6 12 172 175
10 6 12 46 41
11 6 12 16 14
12 6 12 39 38
13 6 12 20 13
1 7 12 47 47
2 7 12 141 141
3 7 12 47 49
4 7 12 28 21
b 7 12 94 97
7 7 12 73 78
10 7 12 88 85
11 7 12 25 25
12 7 12 34 3E
1 3 11 128 137
3 8 11 110 112
5 8 11 47 47
6 8 1 1 45 47
7 8 11 97 94
8 8 11 132 138
9 8 11 42 35
10 811 58 56
11 3 U 59 53
12 8 11 36 36
13 3 11 33 27
0 9 11 18 12
4 9 11 32 37
5 9 11 40 41
8 9 It 64 64
10 9 11 35 37
12 9 11 20 8
0 13 11 23 19
2 13 11 26 23
4 13 11 28 19
0 0 12 66 70
- 1 0 12 113 120
2 0 12 173 171
3 0 12 503 505
4 0 12 403 414
5 0 12 290 281
6 0 12 185 193
7 0 12 100 108
8 0 12 73 79
9 0 12 82 82
10 0 12 36 37
12 0 12 155 147
1 1 12 70 76
2 1 12 249 257
4 2 12 320 328
6 2 12 93 92
7 2 12 146 140
8 2 12 179 178
9 2 12 69 66
10 2 12 82 78
11 2 12 44 44
13 2 12 15 8
15 2 12 21 19
1 3 12 116 119
2 3 12 124 130
3 3 12 152 165
4 3 12 14 15
5 3 12 277 284
6 3 12 172 182
7 3 12 233 236
8 3 12 178 179
15 4 12 40 38
1 5 12 159 161
2 5 12 115 110
3 5 12 107 108
4 5 12 15 16
5 5 12' 205 209
6 5 12 189 188
7 5 12 169 169
8 5 12 97 100
9 5 12 28 34
11 5 12 21 26
12 5 12 43 37
14 5 12 23 7
15 5 12 35 35
0 6 12 349 359
1 6 12 276 272
3 6 12 101 102
13 7 12 40 40
14 7 12 34 35
0 8 12 37 42
1 8 12 56 59
2 8 12 36 37
3 8 12 165 167
4 3 12 124 123
5 8 12 127 121
6 8 12 76 78
7 8 12 50 55
9 8 12 41 38
10 8 12 41 42
12 8 12 71 68
2 9 12 70 73
3 9 12 17 18
5 9 12 49 49
6 9 12 58 60
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHENYLPIPERAZINE DIOXIDE OCTAHYD
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 1OFC H K L 10F0 10FC
? 3 12 45 41
10 9 12 35 3:
H 9 12 39 3d
12 9 12 58 5
0 10 12 66 65
1 18 12 101 95
2 10 12 27 25
4 10 12 150 155
8 10 12 61 6-
8 10 12 40 4
9 10 12 27 2!
18 10 12 27 2:
1 11 12 71 71
2 11 12 36 3
3 U 12 76 7'
5 11 12 98 91
7 0 13 73 78
8 0 13 95 102
9 0 13 75 7E
10 0 13 92 87
11 0 13 33 38
12 0 13 157 15
13 0 13 33 27
14 0 13 19 12
16 0 13 60 5E
0 1 13 25 17
1 1 13 175 198
2 1 13 120 11:
3 1 13 219 235
4 1 13 190 19
6 1 13 97 85
7 1 13 57 6;
9 1 17 ipq PI:
3 3 13 333 339
4 3 13 181 178
5 3 13 55 57
6 3 13 167 167
7 3 13 96 105
8 3 13 79 74
9 3 13 17 2
10 3 13 54 62
12 3 13 29 20
13 3 13 29 26
14 3 13 31 26
1 4 13 107 110
2 4 13 154 157
3 4 13 56 58
4. 4 13 94 91
6 4 13 149 151
7 4 13 63 56
1 6 13 32 31
2 6 13 25 2
3 6 13 56 5E
4 6 13 53 5c
5 6 13 39 32
7 6 13 44 4c
8 6 13 49 5
9 6 13 19 25
10 6 13 102 101
11 6 13 32 35
1 7 13 70 7!
3 7 13 126 12!
4 7 13 158 155
7 7 13 31 35
8 7 13 121 12'
9 13 i4 4
10 7 13 129 13
8 9 13 67 68
10 9 13 53 62
11 9 13 22 25
1 10 13 36 36
2 10 13 26 21
4 10 13 45 51
10 10 13 61 58
0 11 13 241 238
1 11 13 65 64
2 11 13 128 132
3 11 13 89 94
4 11 13 107 108
5 11 13 21 24
6 11 13 74 74
7 11 13 33 33
8 11 13 54 5Q
1 12 13 23 24
? 11 12 79 8'
8 11 12 56 5
8 12 12 109 10
1 12 12 30 2
8 12 12 147 14
12 12 76 7
4 12 12 97 9
5 12 12 13 1
S 12 12 119 11
1 13 12 70 7
2 13 12 28 2
1 0 13 15 1
2 8 13 63 7
3 8 13 120 12
4 0 13 122 13
3 0 13 19 1
8 0 -7 CO r
9 1 13 26 2
10 1 13 182 18
11 1 13 56 5
13 1 13 34 2
- 1 2 13 87 G
2 2 13 57 c.
3 2 13 39 2
4 2 13 128 12
5 2 13 13 I
6 2 13 30 2
7 2 13 32 2
10 2 13 159 IE
11 2 13 64£
12 2 13 44 c
0 3 13 680 62
1 3 13 271 21
I n 7 17 jr-7—}
8 4 13 79 7
10- 4 13 15 1
11 4 13 41 c
14 4 13 87 G
15 4 13 42 c
0 5 13 375 32
1 5 13 203 21
2 5 13 353 3E
3 5 13 225 22
4 5 13 189 2(
6 5 13 215 2
7 5 13 66 i
9 5 13 20
10 5 13 47
11 5 13 21;
13 5 13 21
14 5 13 29
11 7 13 34
2 8 13 26
! 3 8 13 32
1 4 8 13 46
5 8 13 20
3 7 8 13 33
5 8 3 13 70
5 9 8 13 50
2 10 8 13 63
1 11 8 13 35
5 12 3 13 77
3 0 9 13 57
5 1 9 13 105 1
2 2 9 13 71
1 3 9 13 94
4 6 9 13 27
3 7 9 13 58
3 12 13 27 2
6 12 13 50
0 0 14 69£
1 0 14 19
2 0 14 19;
3 0 14 127 l;
4 0 14 199 2f
5 0 14 79 i
6 0 14 69(
8 0 14 64!
9 8 14 115 1
11 0 14 35
12 0 14 68 1
13 0 14 66
14 O 14 25
15 0 14 21
1 1 14 96
PAGE 13
H K L 10FO 10FC
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHENYLPIPERPZINE DIOXIDE OCTAHYD PAGE 14
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10F0 10FC
2 1 14 103 114
3 1 14 260 268
4 1 14 165 168
5 1 14 195 194
6 1 14 195 104
0 1 14 77 77
3 1 14 92 92
10 1 14 108 108
11 1 14 101 109
12 1 14 50 50
13 1 14 24 23
9 2 14 103 106
1 2 14 111 113
2 2 14 39 38
3 2 14 80 82
4 2 14 22 27
5 2 14 80 88
2 4 14 116 125
3 4 14 132' 143
4 4 14 100 107
6 4 14 108 111
7 4 14 38 46
8 4 14 29 26
11 4 14 34 38
12 4 14 53 56
13 4 14 28 23
14 4 14 23 13
1 5 14 138 150
2 5 14 96 101
4 5 14 91 86
5 5 14 25 31
6 5 14 20 23
7 5 14 28 22
8 5 14 34 37
6 7 14 82 78
8 7 14 64 69
9 7 14 66 67
10 7 14 77 75
11 7 14 72 77
12 7 14 34 35
13 7 14 34 32
0 8 14 18 26
1 8 14 16 13
2 8 14 39 37
3 8 14 60 58
4 8 14 93 90
5 8 14 37 35
6 8 14 29 30
3' 8 14 w'f
' 9 3 14 42 43
12 8 14 33 35
3 11 14 41 38
4 11 14 38 39
5 11 14 27 23
0 12 14 51 51
2 12 14 55 56
3 12 14 28 33
4 12 14 37 33
1 G 15 220 237
2 0 15 450' 451
3 G 15 250 251
4 0 15 342 359
5 0 15 111 113
6 0 15 78 76
7 O 15 36 48
8 0 15 57' 49
9 O 15 136 135
10 0 15 34 75
1 2 15 41 46
2 2 15 293 312
3 2 15 289 303
4 2 15 262 265
5 2 15 91 92
6 2 15 100 104
7 2 15 79 83
8 2 15 20 19
11 2 15 103 105
12 2 15 38 35
13 2 15 18 23
14 2 15 33 34
15 2 15 31 34
0 3 15 50 53
2 3 15 47 48
4 3 15 95 95
7 3 15 39 40
? 2 14 22 25
8 2 14 39 40
12 2 14 61 58
13 2 14 57 57
14 2 14 27 32
1 3 14 67 73
2 3 14 158 156
3 3 14 57 70
4 3 14 144 158
5 3 14 83 83
8 3 U 44 41
8 3 14 69 72
9 3 14 71 77
10 3 14 44 41
12 3 14 25 30
13 3 14 53 50
1 4 14 65 64
9 5 14 20 18
10 5 14 35 31
11 5 14 17 13
13 5 14 35 34
- 0 614 116 125
1 6 14 52 53
3 6 14 58 57
4 6 14 15 17
5 6 14 82 84
6 6 14 21 15
9 6 14 24 240
12 6 14 33 37
1 7 14 42 46
2 7 14 62 57
3 7 14 169 169
4 7 14 97 97
5 7 14 156 154
1 9 14 21 19
2 9 14 79 74
3 9 14 83 81
4 9 14 98 95
5 9 14 53 53
6 9 14 42 46
7 9 14 57 54
9 9 14 65 63
10 9 14 61 68
11 9 14 56 55
0 10 14 24 19
1 10 14 37 35
3 10 14 45- 42
4 10 14 33 35
5 10 14 21 23
1 li 14 51 52
2 11 14 50 48
11 0 15 35 30
12 0 15 30 80
13 0 15 50 46
14 0 15 47 50
2 1 15 40 42
3 1 15 106 109
4 1 15 77 75
5 1 15 32 31
6 1 15 52 55
7 1 15 41 41
3 1 15 49 44
10 1 15 43 44
11 1 15 104 106
12 1 15 56 54
13 1 15 57 58
14 1 15 58 60
15 1 15 39 36
3 3 15 33 36
10 3 15 21 18
12 3 15 35 30
1 4 15 201 211
2 4 15 175 178
3 4 15 164 161
4 4 15 191 196
5 4 15 93 90
6 4 15 71 71
7 4 15 204 213
9 4 15 51 51
10 4 15 40 40
1 1 4 15 40. 40
13 4 15 45 43
0 5 15 15 10
2 5 15 30 30
3 5 15 31 35
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHEMYLPIPERAZIME DIOXIDE OCTAHYD
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
4 5 15 64 69
5 15 37 44
n 5 15 34 32
!2 5 15 17 9
13 5 15 19 2
1 6 15 56 47
2 6 15 252 247
3 6 15 151 149
4 6 15 192 190
6 6 15 43 53
6 15 29 39
11 615 79 76
12 6 15 30 29
13 6 15 22 10
0 7 15 17 5
1 7 15 21 24
3 7 15 64 59
10 8 15 49 45
11 8 15 57 55
0 9 15 17 9
2 9 15 20 19
3 9 15 41 41
4 9 15 51 53
5 9 15 22 20
6 9 15 27 26
9 9 15 32 32
10 9 15 29 31
1 10 15 31 31
2 10 15 92 95
3 10 15 110 112
4 10 15 97 97
5 10 15 54 54
6 10 15 57 59
7 10 15 31 32
13 0 16 37 35
14 0 16 60 56
1 1 16 42 31
2 1 16 36 45
3 1 16 131 147
4 1 16 28 36
5 I 16 102 103
6 1 16 54 53
7 1 16 39 41
8 1 16 34 35
10 1 16 45 43
11 1 16 48 49
14 1 16 35 41
0 2 16 39 55
1- 2 16 120 109
2 2 16 29 20
3 2 16 95 93
10 3 16 37 38
11 3 16 80 34
1 4 16 70 68
2 4 16 60 55
3 4 16 32 76
4 4 16 99 100
5 4 16 126 122
6 4 16 23 20
7 4 16 28 29
9 4 16 33 39
10 4 16 48 43
11 4 16 27 26
12 4 16 27 28
1 5 16 34 37
3 5 16 29 34
4 5 16 54 53
5 5 16 19 15
2 7 16 31 29
3 7 16 104 110
5 7 16 73 76
6 7 16 43 42
11 716 32 36
0 8 16 39 39
1 8 16 47 44
2 3 16 101 100
3 3 16 43 45
4 3 16 33 79
6 8 16 44 46
7 8 16 89 37
8 8 16 23 16
9 8 16 54 55
10 8 16 37 86
I 9 16 32 28
3 9 16 61 57
4 7 15 39 41
5 7 15 67 67
S 7 15 46 44
7 7 15 26 25
° 7 15 36 36
9 7 15 23 19
10 7 15 29 27
11 7 15 67 -70
12 7 15 40 35
1 8 15 116 118
2 8 15 201 201
3 8 15 164 163
4 8 15 175 173
5 8 15 103 106
6 8 15 60 60
8 8 15 43 46
9 3 15 72 70
0 11 15 21 12
4 11 15 31 29
1 12 15 42 40
2 12 15 61 57
0 O 16 224 223
1 O 16 142 131
2 0 16 143 169
3 0 16 64 56
4 0 16 164 177
5 0 16 47 46
6 0 16 79 77
7 0 16 166 170
8 0 16 35 33
9 0 16 79 87
10 0 16 154 148
11 0 16 76 72
12 0 16 99 100
4 2 16 118 126
5 2 16 55 57
6 2 16 r 2 6 r
7 2 16 48 40
8 216 63 63
9 2 16 71 69
10 2 16 55 59
11 2 16 27 30
12 2 16 53 45
13 2 16 35 23
3 3 16 34 33
4 3 16 32 84
5 3 16 23 27
6 3 16 21 19
7 3 16 44 43
8 3 16 26 31
9 3 16 44 42
6 5 16 19 7
7 5 16 45 43
8 5 16 25 22
9 5 16 31 31
10 5 16 53 50
11 5 16 58 60
12 5 16 23 20
0 6 16 25 27
1 b 16 52 54
2 6 16 20 9
3 6 16 91 37
4 6 16 141 144
5 6 16 33 31
6 6 16 40 36
9 6 16 64 65
10 6 16 38 44
12 6 16 53 50
5 9 16 33 34
0 10 16 41 41
1 10 16 49 42
5 10 16 19 22
5 11 16 22 9
2 0 17 43 50
4 0 17 19 22
5 0 17 22 21
6 0 17 35 41
7 0 17 123 119
8 0 17 65 65
9 0 17 82 83
10 0 17 28 30
12 0 17 61 54
14 0 17 25 27
0 1 17 110 127
1 1 17 38 30
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHENYLPIPERAZIME DIOXIDE OCTAHYD
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10F0 10FC H K L 10FO 10FC
2117 59 75
3 1 17 31 37
4 1 17 16 6
5 1 17 44 49
6 1 17 31 31
7 1 17 126 121
0 1 17 63 63
9 1 17 141 136
U 1 17 19 6
12 1 1? 68 69
13 1 17 30 27
14 1 17 48 48
4 2 17 34 38
6 2 17 37 39
7 2 17 17 16
0 2 17 .50 54
3 2 17 76 73
2 4 17 25 25
4 4 17 41 40
5 4 17 48 49
6 4 17 21 22
10 4 17 30 23
11 4 17 30 29
12 4 17 93 92
13 4 17 90 84
0 5 17 29 25
1 5 17 25 29
2 5 17 44 41
3 5 17 106 112
5 5 17 67 70
7 5 17 56 59
8 5 17 17 13
9 5 17 46 44
11 5 17 61 59
2 8 17 23 23
7 8 17 60 60
8 8 17 22 21
g g 17 47 47
10 8 17 19 16
2 9 17 54 49
3 9 17 22 28
4 9 17 27 28
6 9 17 30 31
7 9 17 79 76
8 9 17 18 7
4 10 17 19 2
1 11 17 17 20
21117 17 7
0' 0 18 106 103
1 0 18 72 76
.s 0 18 67 67
12 1 18 99 96
13 1 IS 60 53
0 2 18 53 58
1 2 18 64 64
2 2 18 28 23
3 2 18 87 90
4 2 18 19 8
6 2 18 56 52
7 2 18 120 114
3 2 18 95 94
9 2 18 112 106
10 2 18 84 86
13 2 18 32 34
1 3 18 59 61
2 3 13 127 124
3 3 18 14 19
5 3 18 46 49
8 5 18 29 31
9 -5 18 21 19
10 5 18 27 26
11 5 13 91 87
12 5 18 95 39
1 6 18 36 30
2 6 18 28 25
4 6 18 36 32
5 6 18 18 12
. 6 6 18 29 27
7 6 18 88 86
8 6 18 80 82
9 6 18 65 67
10 6 13 72 73
1 7 13 29 23
2 7 13 37 39
3 7 18 44 44
10 2 17 40 33
11 2 17 27 29
12 2 17 30 34
13 2 17 43 37
14 2 17 74 74
0 3 17 59 65
1 3 17 58 60
3 3 17 154 161
4 3 17 106 114
5 3 17 72 80
? 3 17 95 94
8 3 17 27 28
9 3 17 45 50
10 3 17 34 31
11 3 17 72 74
12 3 17 48 45
13 3 17 69 70
12 5 17 52 52
2617 16 8
3 6 17 25 26
4 6 17 36 43
6 6 17 26 26
8 6 17 20 10
9 6 17 59 58
10 6 17 34 28
11 6 17 39 34
12 6 17 23 11
0 7 17 129 126
2 7 17 32 32
4 7 17 18 14
5 7 17 25 29
7 7 17 77 74
8 7 17 56 57
9 7 17 93 89
5 0 18 189 98
6 0 18 19 14
7 0 18 152 140
8 0 18 171 167
9 0 18 157 156
10 0 18 132 130
11 0 18 31 29
12 0 18 31 36
13 0 18 26 23
1 1 18 32 29
2 1 18 82 86
3 1 18 51 53
4 1 18 26 25
5 1 13 19 25
6 1 18 60 57
8 1 18 109 103
11 1 18 38 44
7 3 18 23 20
10 3 18 32 30
11 3 18 105 105
12 3 18 91 36
13 3 18 111 107
1 4 18 88 90
2 4 18 42 39
3 4 18 37 41
4 4 18 45 49
5 4 18 30 '23
7 4 18 33 36
3 4 18 64 68
9 4 18 91 94
10 4 18 32 30
11 4 18 41 34
1 5 IS 26 20
2 5 19 81 82
•
5 7 18 17 16
6 7 18 38 38
8 7 13 74 75
0 8 IS 39 35
1 8 13 37 35
3 8 18 41 40
5 3 18 48 47
7 3 13 33 84
3 8 13 92 90
9 3 18 93 92
2 9 13 56 51
0 10 13 27 27
1 10 18 35' 31
3 10 13 29 30
5 10 18 18 0
2 0 19 161 165
3 0 19 88 91
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK4 DIFHENYLPIPERAZINE DIOXIDE OCTAHYD». PAGE 17
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
5 0 19 128 119
6 0 19 82 77
7 0 19 61 47
8 0 19 33 35
9 0 19 69 65
10 0 19 47 48
11 0 19 19 25
2 1 19 23 18
7 1 19 51 48
8 1 19 51 51
9 1 19 66 64
10 1 19 19 18
11 1 19 24 24
2 2 19 70 74
4 2 19 46 47
6 2 19 71 74
7 2 19 89 85
9 5 19 17 15
10 5 19 19 14
1 6 19 28 26
2 6 19 81 79
3 6 19 25 34
4 6 19 25 21
5 6 19 36 34
6 6 19 74 70
7 6 19 44 46
9 6 19 27 26
3 7 19 16 4
6 7 19 18 11
7 7 19 34 32
8 7 19 36 37
9 7 19 54 51
2 8 19 71 77
3 8 19 41 42
3 1 20 19 8
4 1 20 18 16
6 1 20 37 39
8 1 20 38 34
9 1 20 23 22
11 1 28 29 27
12 1 20 71 64
0 2 20 79 75
1 2 2.0 17 23
2 2 20. 63 63
3 2 2'0 60 56
4 2 20 59 45
5 2 20 90 83
9 2 20 33 33
T 3 20 171 165
2 3 20 31 30
4 3 20 55 60
6 5 20 93 93
7 5 20 65 65
8 5 20 81 72
9 5 20 41 35
10 5 20 30 25
0 6 20 38 30
1 6 20 27 24
2 6 20 49 50
3 6 28 28 21
5 6 20 64 64
8 6 20 22 21
6 7 20 22 23
0 8 20 23 25
1 8 20 33 33
3 8 20 30 30
2 9 20 23 21
2 0 21 23 30
9 2 21 24 21
0 3 21 188 ISO
1 3 21 21 23
2 3 21 135 134
3 3 21 32 28
4 3 21 74 77
6 3 21 116 110
8 3 21 52 48
1, 4 21 44 44
2421 18 1
3 4 21 29 27
5 4 21 33 31
6 4 21 41 41
7 4 21 73 71
8 4 21 90 85
0 5 21 214 214
1 5 21 39 33
3 2 19 61 58
'1 2 19 29 27
12 2 19 21 14
5 3 19 15 5
•6 3 19 47 48
12 3 19 21 28
2 4 19 72• 63
4 4 19 76 75
5 4 19 28 25
5 4 19 78 75
? 4 19 50 47
3 4 19 22 13
3 4 19 74 7
!0 4 19 43 45
H 4 19 19 5
s 5 19 17 12
6 5 19 31 25
5 8 19 57 56
7 8 19 40 36
8 8 19 21 25
1 9 19 19 0
4 9 19 17 3
1 10 19 20 18
0 0 20 26 28
1 0 20 65 61
3 0 20 82 83
4 8 20 25 27
5 0 20' 15 11
6 0 20 46 41
7 0 20 32 30
3 0 20 21 17
11 0 20 24 34
12 0 20 53 48
1 1 20 34 32
5 3 20 31 29
6 3 20 125 122
7 3 20 75 70
4
8 3 20 78 77
9 3 20 60 59
10 3 20 25 26
0 4 20 176 170
1 4 20 92 87
2 4 20 49 47
3 4 20 15 12
( 4 20 76 74
9 4 20 17 8
10 4 20 33 34
1 5 20 133 123
3 5 20 50 50
4 5 20 49 51
5 5 20 49 42
4 0 21 25 11
9 0 21 26 23
10 0 21 69 68
0 1 21 170 168
1 1 21 80 75
3 1 21 100 98
4 1 21 79 74
6 1 21 38 33
7 1 21 17 16
8 1 21 47 45
9 1 21 16 10
10 1 21 39 38
1 2 21 34 34
5 2 21 29 28
6 2 21 45 44
7 2 21 21 17




6 5 21 86 84
3 5 21 71 67
1 6 21 23 27
3 6 21 16 1
5 6 21 20 18
6 621 36 35
0 7 21 96 98
1 7 21 51 47
3 7 21 58 61
4 721 68 64
6 7 21 28 26
7 7 21 20 19
2 8 21 21 17
5 8 21 22 16
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK4 DIPHENYLPIPERAZIME DIOXIDE OCTAHYD
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
0 9 21 57 53
0 O 22 73 75
1 0 22 42 41
2 0 22 97 100
3 0 22 56 55
5 0 22 49 51
6 0 22 28 26
8 0 22 32 23
9 0 22 13 23
10 0 22 74 67
1 1 22 27 25
2 1 22 50 48
4 1 22 61 59
9 1 22 24 25
10 1 22 41 39
0 2 22 22 15
2 2 22 20 17
5 4 22 110 109
6 4 22 111 110
7 4 22 68 70
9 4 22 76 78
1 5 22 44 40
7 5 22 27 27
1 6 22 21 22
3 6 22 52 54
4 6 22 23 25
5 6 22 52 53
6 6 22 73 73
7 6 22 37 33
3 7 22 26 21
0 8 22 37 39
1 8 22 22 17
2 8 22 62 58
1 0 23 113 107
1 2 23 58 59
2 2 23 149 143
3 2 23 31 31
4 2 23 118 118
6 2 23 46 48
'7 2 23 24 38
3 2 23 35 32
1 3 23 24 29
2 3 23 21 16
3 3 23 49 48
4 3 23 50 54
5 3 23 43 48
6 3 23 58 58
7 3 23 43 51
8 3 23 29 36
2 4 23 145 141
3 4 23 50 43
3 6 23 39 39
4 6 23 80 81
0 7 23 35 31
0 0 24 61 62
1 0 24 59 54
2 0 24 54 54
4 0 24 44 43
5 0 24 21 29
1 1 24 110 101
2 1 24 22 23
3 1 24 139 132
4 1 24 64 62
5 1 24 102 103
6 1 24 52 54
7 1 24 36 33
2 2 24 39 39
5 2 24 31 23
0 6 24 20 16
2• 6 24 27 28
1 0 25 34 36
3 0 25 89 90
4 0 25 72 72
5 0 25 35 S3
6 O 25 32 33
0 1 25 33 37
2 1 25 103 101
. 3 1 25 69 62
4 1 25 171 161
2 2 25 27 34
3 2 25 52 53
4 2 25 53 55
5 2 25 70 71
0 3 25 22 18
2 3 25 26 20
3 2 22 58 57
5 2 22 79 77
6 2 22 91 39
7 2 22 54 55
1 3 22 56 58-
3 3 22 23 19
4 3 22 21 15
3 3 22 36' 33'
0 4 22 146 142
2 4 22 70 66
3 4 22 51 46
4 4 22 84 83
2 0 23 1 16 1 12
3 O 23 137 142
4 0 23 126 119
5 0 23 52 51
6 0 23 80 77
8 O 23 49 52
9 0 23 47 43
0 1 23 49 46
2 1 23 25 18
3 1 23 28 32
5 1 23 25 28
9 1 23 31 29
4 4 23 107 105
5 4 23 99 93
7 4 23 50 53
1 5 23 20 23
2 5 23 20 20
3 5 23 49 45
4 5 23 47 45
5 5 23 45 43
6 5 23 46 47
1 6 23 20 26
2 6 23 86 86
6 2 24 17 2
3 3 24 41 47
4 3 24 52 53
5 3 24 42 43
6 3 24 24 21
0 4 24 27 23
1 4 24 18 18
3 4 24 44 39
4 4 24 21 18
3 5 24 29 34
4 5 24 48 44
3 3 25 47 46
4 3 25 52 49
2 4 25 18 17
3 4 25 24 32
0 0 26 100 102
1 0 2b 33 33
2 0 26 50 56
3 O 26 46 47
1 1 26 19 18
2 1 26 34 34
2 2 26 20 21
Table E-2. Observed and calculated structure factors for N,Nf-di(o-
tolyl)piperazine N,N'-dioxide tetrahydrate (II)
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK8 C18H22N2G2.4H20 P-l Z:1 PAGE 1
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
1 0 0 222 231
2 0 0 84 84
3 0 0 197 195
4 0 0 72 73
5 0 0 85 85
6 0 0 34 34
7 0 0 53 55
8 0 0 43 45
3 1 0 68 6 b
-8 1 0 64 59
-5 1 0 183 177
-410 13 6
-3 1 0 182 167
2 1 0 245 240
~1 10 434 495
0 1 0 158 170
1 1 0 335 326
220 124 124
3 2 0 44 39
4 2 0 34 35
5 2 0 102 103
620 18 18
8 2 8 49 47
-7 3 0 18 18
-6 3 0 133 134
-5 3 0 78 81
-4 3 0 29 27
-3 3 0 217 218
-230 308 301
-1 30 352 344
030 143 138
1 3 0 306 296
2 3 0 66 62
3 3 0 f' 0 68
-4 5 0 112 114
-350 138 136
-2 5 0 94 90
-1 5 0 84 75
15 0 50 47
2 5 0 93 97
3 5 0 29 29
4 5 0 26 27
5 5 0 23 23
-9 6 0 44 42
-8 6 0 23 24
-7 6 0 54 54
—6 6 G -i 9 42
—5 6 0 b2 63
-4 6 0 19 21
-3 6 0 49 49
-2 6 0 65 62
-5 9 0 26 24
-19 0 24 21
3-10 1 42 42
1-91 60 55
2 -9 1 24 2G
4 -9 1 39 39
5-91 27 26
6 -9 1 64 61
7 -9 1 55 54





5 -8 1 50 48
6 -3 1 94 93
7-81 12 6
0-6 1 12 12
1-61 43 45
2 -6 1 100 107
4 -6 1 40 40
5-61 70 67
6 -6 1 204 207
9-61 51 48
-6 -5 1 29 26
-5 -5 1 18 16
-4 -5 1 57 62
-3 -5 1 56 57
-2-51 31 33
0-51 20 13
1 -5 1 213 213
2-51 82 77
3 -5 1 42 41
4 -5 1 147 152
2 1 0 240 232
3 1 0 43 41
4 1 0 131 129
5 1 0 89 86
610 33 34
7 1 O 15 13
-9 2 0 23 23
-8 20 14 12
-7 2 0 30 33
6 2 0 69 70
-5 2 0 76 74
~4 2 0 238 240
~3 2 0 163 154
-2 2 0 64 72
-1 2 0 98 95
0 2 0 557 629
1 2 0 112 111
4 3 0 48 49
5 3 0 59 58
-8 4 0 15 9
-7 4 0 59 63
•
-6 4 0 118 119
-5 4 0 141 143
-4 4 O 29 27
-3 4 0 30 30
-2 4 0 122 113
0 4 0 89 94
140 106 107
3 4 0 '108 109
4 4 0 69 69
5 4 0 28 26
-7 5 0 55 58
-650 151 153
-5 5 8 97 101
-16 0 57 56
O 6 0 44 48
2 6 0 29 31
3 6 O 27 27
-9 7 0 39 48
-7 7 O 28 27
-6 7 0 23 20
-370 11 8
0( 0 36 bb
17 0 33 32
2 7 0 31 30
— f 8 0 b 8 b 9
-6 8 O 52 52
-4 8 O 27 25
-3 8 0 64 59
-13 0 14 12
-7 9 0 20 20
8 -8 1 20 18
-4 -7 1 27 26










9 -7 1 47 46
-5 -6 1 14 13
-b -6 1 33 b7
-2 -6 1 57 58
-1-61 72 73
5 -5 1 135 130
6-51 22 23
7-51 72 75
8 -51 15. 14
9 -5 1 13 13
-6 -4 1 29 27
-5 -4 1 57 57
-4-4 1 109 113
-3 -4 1 10 13
-2-4 1 114 111
-1-41 95 96
0 -4 1 298 305
1 -4 1 105 104
2 -4 1 161 163
5 -4 1 34 32
6 -4 1 92 93
7 -4 1 93 97
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK8 C18H22N202.4H20 P-l Z:1 PAGE 2
H| L 16F0 10FC H K L 10FO 10FC H K L 10FO 10FC H l L 10FO 10FC H K L 10F0 10FC
8 -4 1 16 16
9 -4 1 18 14
-7 -3 1 27 31
-5 -3 1 75 77
-4 -3 1 59 60
-3 -3 1 16 6
-2 -3 1 20 16
-1-3 1 60 55
0 -3 1 309 313
1-31 57 63
2 -3 1 109 103
3 -3 1 210 207
4-31 61 61
5-3 1 89 88
6 -3 1 15 13
7 -3 1 95 92
9 -3 1 47 46
9 -2 1 34 32
-8-11 15 11
-7-1 1 72 70
-6-1 1 27 29
-5,-1 1 182 181
-4-1 1 21 13
-3-1 1 169 163
-2-1 1 262 258
-1-1 1 365 398
0-1 1 304 324
1 -1 1 183 184
2-1- 1 147 139
3-1 1 286 275
4-1 1 113 104
5-1 1 125 1 16
6-1 1 49 52
7-11 31 34
601 37 35
7 0 1 24 24
801 11 11
-9 11 41 39
-7 1 1 169 172
-6 1 1 134 134
-511 18 13
-4 11 73 73
-3 11 34 27
-2 1 1 147 135
-1 1 1 154 146
Oil 45 43
1 1 1 140 143
211 80 74
3 1 1 134 132
4 11 21 26
6 11 28 29
-6 3 1 52 50
-5 3 1 35 33
-4 3 I 182 181
-3 3 1 36 37
-2 3 1 331 374
-1 3 1 163 161
031 11 10
1 3 1 152 149
3 3 1 45 46
9
4 3 1 ID 13
531 17 17
631 13 14
-10 4 1 49 46
-9 4 1 1.4 16
-3 4 1 56 59
-7 4 1 94 94
-6 'I 1 32 33
-3 5 1 90 83






-8 6 1 21 23
-7 6 1 18 19
—6 61 17 14
-5 6 1 82 84
-4 6 1 25 23
-3 6 1 88 86
-2 6 1 60 61
-16 1 79 81
161 48 50
2 6 1 48 47
8 -2 1 41 41
-2 1 28 27
8 -2 1 79 76
-2 1 49 51
-4 -2 1 70 73
3 -2 1 74 80
2 -2 1 18 13
-2 1 223 236
0 -2 1 600 692
1 -2 1 306 297
2 -2 1 13 17
3 -2 1 189 186
4 -2 1 163 156
5 -2 1 15 6
6 -2 1 111 109
? -2 1 48 51
8 -2 1 37 33
8-1 1 75 71
9 -11 16 9
-9 0 1 24 27
-8 0 1 23 25
-7 0.1 30 29
-6 0 1 175 176
-5 0 1 106 107
-4 0 1 13 15
-3 0 1 315 308
-2 0 1 80 77
-1 0 1 265 284
0 0 1 119 114
1 0 1 126 111






-8 2 1 29 28
-6 2 1 164 165
-521 15 11
-42 1 111 107
-3 2 1 152 141
-2 2 1 90 83
-121 76 70




4 2 1 10 8
5 2 1 49 51
-8 3 1 50 51
-7 3 1 107 113
-5 4 1 60 62
-4 4 1 85 81
-3 4 1 183 175
-2 4 1 124 124








-9 51 18 18
-8 5 1 26 26
-6 5 1 31 31
-5 5 1 71 75
-45 1 106 111
361 13 10
461 14 16
-9 7 1 19 23
-7 7 1 27 27
-671 14 17
-571 13 19
-4 7 1 54 54
-3 7 1 28 34
-2 7 1 29 26
071 85 87
171 30 31
-7 3 1 39 35
-6 8 1 16 17
-531 16 10
-431 11 10
-3 3 1 16 18
-2 8 1 13 10
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK8 C18H22N202.4H20 P-l Z:1
H K L 19F0 lGFC H K L 1OF0 10FC H K L 1QF0 10FC H K L 10F0 10FC H K L lOFO 10FC
~1 9 1 29 28
-S 9 l 14 9
~4 9 1 37 39
2-10 2 41 40
4-10 2 41 40
5-10 2 55 51
0 -9 2 43 45
1 -9 2 74 71
2 -9 2 23 23
3— Q o --.'-j o
4 -9 2 14 10
6-9 2 21 24
~3 -8 2 15 7
2 -8 2 25 24
1—8 2 16 18
0 -8 2 51 55
1 -8 2 30 29
-1-6 2 143 152
0 -6 2 206 213
1-6 2 33 31
2 —6 2 67 69
3 -6 2 56 54
4 -6 2 46 4b
5 -6 2 56 58
6 -6 2 21 22
7 -6 2 17 15
8 -6 2 52 47
9 -6 2 33 35
-5 -5 2 25 22
-4 -5 2 43 44
-2 -5 2 29 32
-1-5 2 242 243
0 -5 2 57 59
1 -5 2 39 33
3 -4 2 95 95
4-42 10 12
6—4 2 6i 65
7 -4 2 39 37
8 -4 2 21 16
-7 -3 2 46 43
-6 -3 2 70 71
-4 -3 2 22 26
-3 -3 2 78 80
-2 -3 2 146 141
-1-3 2 287 284
0 -3 2 235 230
1-3 2 121 111
2-32 108 100
3-32 10 16
4 -3 2 234 232
5 -3 2 50 47
6 -2 2 16 20
7_ 1 —I J 1 11I i L. C 1 li 1
8 -2 2 19 22
9-2 2 13 18
-9 -1 2 14 11
-8 -1 2 13 lb
-7-12 96 98
-6-1 2 233 234
-5-12 46 49
-4 -1 2 14 13
-3-1 2 206 202
-2-12 29 29
0-1 2 125 127
1-12 76 74
2-1 2 186 182
3 -12 22 24
4 -12 54 47
5 0 2 51 51
6 8 2 36 40
7 0 2 31 35
-7 12 31 30
-6 1 2 110 115
-5 12 62 61
-4 1 2 236 226
-3 1 2 75 65
-2 1 2 123 115
-1 1 2 367 359
0 12 22 23
112 38 40
2 1 2 229 224
3 1 2 117 113
412 59 56
512 24 24
6 1 2 111 112
3 -8 2 69 66
6 -8 2 3b 36
7 -8 2 29 16
-1 -7 2 77 77
0 -7 2 34 31
1 ~7 2 102 105
2-72 12 7
3 -7 2 46 49
4 -7 2 62 68
5— 7 O 0 7 n•-
6 -7 2 26 27
7 -7 2 57 60
3 -7 2 49 50
3 -7 2 59 56
6 2 13 16
-6 2 34 31
3 -b 2 12 12
2 -5 2 46 49
3 -5 2 64 61
4-52 190 196
5 -5 2 25 26
6 -5 2 16 14
8 -5 2 14 13
9 -5 2 29 27
-7 -4 2 36 35
-6 -4 2 75 75
-5 -4 2 89 88
-4 -4 2 83 34
-3-42 51 44
-2 -4 2 108 109
-1-42 14 20
0 -4 2 292 288
1-42 3 13
2-42 15 17
7 -3 2 23 21
8 -3 2 17 13
9 -3 2 12 1
-3 -2 2 29 28
-7 -2 2 38 33
-6 -2 2 98 98
-5 -2 2 40 41
-4 -2 2 98 97
-3 -2 2 69 64
-2 -2 2 14 14
-1-2 2 162 159
0-22 218 224
1 -2 2 254 253
2-22 381 385
3-22 345 329
4-2 2 111 108
5 -2 2 89 92
5 -12 44 47
6 -12 37 40
7 -12 30 27
8 -12 24 23
-9 0 2 19 17
-8 0 2 47 45
-702 110 114
-6 0 2 35 36
-5 0 2 10 8
-3 0 2 36 37
-2 O 2 300 301
-1 02 283 234
0 0 2 295 298
1 0 2 408 409
2 0 2 93 84
3 O 2 111 103
4 0 2 66 66
712 18 22
-10 22 22 20
-9 2 2 47 41
-8 2 2 53 53
-7 2 2 72 76
-6 2 2 45 44
-5 2 2 93 93
-4 2 2 43 46
-322 137 127
-2 2 2 23 21
-1 2 2 17 21
0 2 2 8 8
12 2 20' 18
2 2 2 98 94
3 2 2 10 9
4 2 2 53 53
522 67-70
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK3 C18H22N202.4H20 P-l Z:1 PAGE 4
H K L 10FO 10FC H k' I 10F0 lAFR H. K L 10F0 10FC H K L 10FO 10FC H K L lOFO 10FC
7 2 2 24 23
~10 32 42 41
-9 3 2 17 21
-8 3 2 32 28
-7 3 2 24 28
~8 i 2 r'0 t i
-5 3 2 97 97
-4 3 2 87 80
-3 3 2 12 5
-2 3 2 240 241
-1 32 123 119
13 2 44 45
2 3 2 94 95
A 7 9 77 rrrO imm J J W
432 11 13
6 3 2 54 54
-10 a Q 77
-4 5 2 22 25
-3 5 2 51 51
-2 5 2 30 34
-152 10 8
0 5 2 110 109
15 2 64 64
2 5 2 29 32
3 5 2 39 39
4 5 2 29 31
5 5 2 28 31
-9 6 2 23 26
-8 6 2 28 26
-7 6 2 15 13
-6 6 2 12 7
-5 6 2 92 100
-4 6 2 45 44
-362 10 2
-3 8 2 19 16
-2 8 2 22 18
-1 8 2 18 21
0 8 2 45 44
-6 9 2 25 26
-5 9 2 21 17
-4 9 2 24 22
-3 9 2 19 21
-2 9 2 13 16
1-10 3 44 43
2-19 3 25 24
3-10 3 21 18
4-10 3 42 41
5-10 3 23 22
-1 -9 3 62 64
0 -9 3 54 55
~ '9 i ,h .Shi
4 -7 3 7b 80
5 -7 3 28 25
7—7 3 40 36
8 -7 3 39 38
-5 -6 3 30 29
-4-63 30 31
-2 -6 3 85 90
-1-6 3 145 147
0 -6 3 96 98
1— 6 -i' 60 61
2-63 104 104
4 -6 3 68 69
5 -6 3 26 27
6 —6 3 60 61
7 -6 3 45 47
8-6 3 15 16
—6— 5 3 6• 6 si»
1-4 3 13 10
2 -4 3 101 101
3 -4 3 91 82
4 -4 3 75 79
5 -4 3 25 25
7 -4 3 17 18
8 -4 3 50 50
-8 -3 3 25 27
-7 -3 3 45 47
.-6 -3 3 62 59
-4 -3 3 99 96
-3 -3 3 156 156
-2 -33 110 102
-1-3 3 27 29
0 -3 3 260 246
1 -3 3 124 123
2 -3 3 81 80
9 4 ?7 7tr•4 II I J
-0 4 2 21 20
''4 2 47 47
~6 4 2 45 49
5 4 2 43 46
~4 4 2 92 96
-3 4 2 70 68
-2 4 2 10' 7
I 4 2 40 39
042 109 110
4 2 35 34
2 4 2 29 31
4 4 2 47 45
5 4 2 66 63
0 5 2 24 21
8 5 2 32 31
-0 5 2 49 50
-'2 6 2 34 36
0 6 2 98 104
16 2 25 25
2 6 2 29 30
3 6 2 25 26
-9 7 2 31 24
-8 7 2 23 26
-7 7 2 14 12
-6 7 2 10 12
-5 7 2 34 36
-3 7 2 51 50
0
-1 7 2 46 48
172 14 17
-7 8 2 29 26
-6 8 2 23 23
-5 8 2 27 23
-4 8 2 18 20
4 -9 3 17 16
5 -9 3 39 40
6 -9 3 45 46
—_ Q— in~ n
-2 -8 3 23 23
0 -8 3 87 90
3 -8 3 55 55
6 -8 3 29 31
7 -8 3 22 19
8 -8 3 49 47
-4 -7 3 40 40
-3 -7 3 17 18
-2 -7 3 20 20
-1-73 80 87
0 -7 3 108 109
2 -7 3 20 25
3 -7 3 82 82
-4 -5 3 78 79
-3 -5 3 35 34
-1-5 3 16 18
0 -5 3 54 55
1 -5 3 123 123
2 -5 3 96 92
3 -5 3 16 22
4 -5 3 58 61
5 -5 3 58 56
6 -5 3 29 33
8 -5 3 44 42
-5 -4 3 45 44
-4 -4 3 17 19
-3 -4 3 128 132
-2 -4 3 15 12
-1-43 59 48
0 -4 3 40 39
3 -3 3 81 81
4-33 119 120
5 -3 3 28 28
6 -3 3 40 47
7-3 3 .12 11
8 -3 3 26 26
9 -3 3 32 30
—0 —2 i 68 bf
-7 -2 3 19 2'i
-6 -2 3 26 2!l
-5 -2 3 15 i:
-4 -2 3 19 2
-3 -2 3 279 27!:
-2 -2 3 44 41
-1 -2 3 189 17-
0 -2 3 25 II
1-2 3 56 5:
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK3 C18H22N202.4H20 P-l Z:1 PAGE 5
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
2 -2 3 ISO 159
4-23 18 21
5 -2 3 42 41
6 -2 3 31 27
-9-13 15 11
-3-1 3 14 14
-7 -1 3 41 39
-6-1 3 81 80
-5-13 23 22
-4-1 3 257 251
-3-1 3 80 74
-2-1 3 81 73
~1 -1 3 176 171
0-1 3 129 126
1-1 3 49 51
2 -1 3 95 88
-— 1- 72 69
3 8 3 19 23
403 102 101
5 0 3 31 34
6 0 3 74 79
7 0 3 23 20
-9 13 21 22
-8 1 3 12 13
-713 14 16
-6 13 60 60
-5 1 3 46 42
-4 13 33 30
-3 1 3 10 4
-2 13 45 41
-1 13 174 172
0 1 3 169 156
1 1 3 21 13
2 13 38 36
-10 3 3 18 14
-9 3 3 49 48
-8 3 3 12 13
-7 3 3 28 29
-6 3 3 22 21
-533 126 123
-4 3 3 21 21
-3 3 3 60 59
-2 3 3 122 125
-1 33 102 106
0 3 3 134 138
13 3 51 50
2 3 3 65 65
3 3 3 .33 34
433 18 17
5 3 3 41 43
633 17 12
-5 5 3 76 77
-453 45 48
-2 5 3 73 75
-1 5 3 67 69
0 5 3 37 37
153 14 15
353 103 106
4 5 3 39 40
-8 6 3 26 25
-7 6 3 45 47
-663 100 102
-5 6 3 56 58
- 3 6 3 18 15
-163 13 12
0 6 3 25 23
163 19 18
2 6 3 44 44
2 -9 4 40 37
3 -9 4 57 55
4 -9 4 42 43
6-9 4 44 43
-3 -84 21 18
-2 -8 4 53 53
-1-34 11 16
1 -8 4 39 39
2 -3 4 63 66
.3-84 78 78
4-84 19 18
6 -3 4 32 32
-4— 4 61 26
-3 -7 4 10 8
-2 -7 4 18 19
-t -7 4 22 20
0 -7 4 44 42
4 -r 3 39 42
5-1 3 38 41
6-13 93 98
? -1 3 32 34
8-13 17 15
9 0 3 18 11
° U 3 16 16
0 3 40 38
6 0 3 51 51
5 0 3 g Q
4 0 3 33 36
s 0 3 309 299
2 0 3 238 226
1 0 3 27 23
0 0 3 71 64
' 0 3 355 360
2 0 3 70 73
313 51 53
513 76 78
-10 2 3 22 21
—8 2 ti 66 b 7
- r 2 3 62 64
-6 2 3 30 33
-5 2 3 70 70
-4 2. 3 25 23
—3 2 3 176 164
-2 2 3 44 47
-123 ,99 91
0 2 3 200 195
12 3 34 37
2 2 3 89 92
3 2 3 23 25
4 2 3 18 17
6 2 3 44 45
-10 4 3 19 20
-9 4 3 30 33
-8 4 3 23 23
-5 4 3 11 10
—4 4' 6 f' 69
-3 4 3 51 51
-2 4 3 106 106
-1 43 130 127
0 4 3 59 58
2 4 3 70 7E
3 4 3 16 2E
4 4 3 91 88
5 4 3 43 48
-9 5 3 22 18
-8 5 3 23 28
— i 5 t 36 38
-6 5 3 13 lr
363 13 17
-7 7 3 42 45
-5 7 3 12 14
-4 7 3 30 31
-3 7 3 18 18
-2 7 3 16 16
173 17 14
-7 8 3 12 10
-6 8 3 53 51
-5 8 3 24 21
-4 8 3 14 11
-2 8 3 39 37
-1 8 3 27 27
1-10 4 23 20
3-10 4 32 32
4-10 4 15 17
-1 -9 4 12 1
1-7 4 16 13
2 -7 4 89 93
3 -7 4 22 20
4-7 4 11 ll'
5-74 TO 2
7 -7 4 44 42
8-74 13 14
-4 -6 4 12 16
-6 4 b5 6b
-2 -6 4 85 88
-1-64 73 75
0 -6 4 66 69
1-6 4 59 57
2 -6 4 30 31
3-64 109 109
4 -6 4 35 37
5-6 4 17 17
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK8 C18H22N202.4H20 P-l Z:1
H K L 10FO 10FC H K L 10FO 10FC H. K L lOFO 1QFC H K L 10FO 10FC H K L 10FO 10FC.
6-64 12 14
1 -b 4 3 'J 41
-6 -5 4 20 20
-3-5 4 49 51
-2 -5 4 16 17
-1-54 11 IS
0 -5 4 13 12
1 -5 4 92 90
-3 -5 4 78 78
4 -5 4 19 20
5 -5 4 80 87
S -5 4 79 83
3-5 4 20 13
8 -5 4 14 6
-7 -44 41 40
-6 -4 4 49 51
-5 -4 4 lb 15
-1-3 4 141 136
0 -3 4 54 44
1 -3 4 204 199
2 -3 4 51 47
3.-3 4 62 58
4—3 4 69 67
5-34 19 17
6 -3 4 52 54
•7-34 12 2
-8 -2 4 27 22
-7 -2 4 18 14
-6 -2 4 35 39
-5-24 31 29
-3 -2 4 14 17
-2 -2 4 74 73
-1 -2 4 157 152
0 -2 4 144 129
4 -14 37 34
5 -14 37 38
8 -1 4 55 49
-9 O 4 14 12
-8 0 4 17 10
-7 0 4 26 25
-6 0 4 33 32
-5 0 4 13 9
- 4 0 4 62 64
-3 O 4 15 17
-2 0 4 101 95
-1 0 4 262 256
0 0 4 397 388
1 O 4 136 126
2 0 4 50 46
0 4 t it 9
4 0 4 61 62
-6 2 4 32 35
-5 2 4 59 60
-4 2 4 110 110
-3 2 4 66 67
-2 2 4 38 35
-1 2 4 79 80
0 2 4 108 97
12 4 45 45
2 2 4 43 41
3 2 4 33 31
4 2 4 41 42
5 2 4 33 32
-534 44 45
-4 3 4 9 7
-3 3 4 32 33
-2 3 4 38 42
-134 207 203
3 4 4 68 70
4 4 4 21 21
-8 5 4 49 52
-7 5 4 27 30
-6 5 4 71 69
-5 5 4 61 62
-4 5 4 55 57
-3 5 4 94 94
-2 5 4 81 79
•-1 5 4 30 33
0 5 4 45 45
2 5 4 32 35
3 5 4 29 30
-9 6 4 14 15
-7 6 4 46 47
-6 6 4 11 14
-5 6 4 17 16
-4-4 4 13 13
-3 -4 4 14 8
-2 -4 4 104 97
1-4 4 71 68
0 -4 4 25 21
1-4 4 26 30
2 -4 4 29• 33
3-44 15 9
4-44 72 73
3-4 4 18 21
? -4 4 13 13
8 -4 4 29 24
8 -3 4 27 26
-3 4 15 5
-3 4 18 19
4 -3 4 108 102
3 -3 4 179 177
1 -2 4 39 33
2-24 130 131
3 -2 4 55 56
4-24 125 125
5 -2 4 64 69
7 -2 4 46 45
-8 -14 31 30
-7-1 4 29 28
-6-14 55 58
-5-14 89 90
-3-1 4 '24 18
-2 -1 4 111 115
-1-14 43 43
0-1 4 172 167
1 -1 4 114 114
2 -14 64 63
3 -1 4 59 56
5 0 4 31 34
-9 14 17 16
-7 1 4 17 18
— 6 1 4 i I r' 8
-4 14 98 97
-3 14 35 33
-2 14 80 81
-1 14 296 275
O 1 4 104 95
11 4 54 63
2 14 30 36
314 12 17
414 61 59
5 14 32 30
6 14 36 37
-9 2 4 21 21
-8 2 4 62 59
034 14 8
13 4 31 31
2 3 4 51 50
3 3 4 114 115
4 3 4 80 81
-9 4 4 27 28
-8 4 4 48 47
-7 4 4 23 24
-6 4 4 117 118
-5 4 4 13 11
-4 4 4 95 96
-3 4 4 65 65
-2 4 4 87 88
-14 4 36 35
0 4 4 58 58
14 4 21 21
2 4 4 89 87
-4 6 4 89 92
—3 6 4 26 29
-2 6 4 12 11
-1 b 4 11 5
0 6 4 45 44
2 6 4 43 45
-8 7 4 27 30
-6 7 4 37 37
-3 7 4 81 80
-2 7 4 22 21
-1 7 4 12 7
074 12 11
-6 8 4 27 25
-4 8 4 68 65
—3 8 4 67 64
-2 3 4 28 26
-1-95 27 29
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK8 C18H22N202.4H20 P-l Z: 1
H K L lOFO 10FC H K L 10FO 10FC H K L lOFO 10FC0 H K L 10FO 10FC H K L lOFO 10FC
1 -9 5 15 15
2 -9 5 19 24
3 -9 5 49 51
-3 -8 5 42 42
~2 -8 5 38 3b
0 -8 5 16 17
1-8 5 57 55
2 -8 5 11 17
3 -8 5 15 15
4 -8 5 42 39
5 —8 5 36 34
6 -8 5 21 24
-4 -7 5 60 59
-2-75 16 11
1 -7 5 16 16
0 -7 5 42 42
1 -7 5 33 34
1-5 5 30 32
2 -5 5 91 94
3-55 1G 11
4 -5 5 52 57
5-5 5 1 16 117
6 -5 5 37 37
7 -5 5 27 28
8 -5 5 37 35
-7 -4 5 15 14
-6 -4 5 65 61
-4 -4 5 18 22
-3 -4 5 49 50
-2 -4 5 37 100
-1-4 5 76 79
0 -4 5 96 93
1-45 18 17
2 -4 5 31 30
5 -3 5 64 65
6 -3 5 59 62
7 -3 5 24 26
3 -3 5 44 42
-7 -25 31 23
-6 -2 5 75 77
-5 -2 5 46 46
-4 -2 5 27 23
-3 -2 5 35 36
-2 -2 5 130 136
-1 -2 5 15 15
0 -2 5 221 215
1 -2 5 3 2
2 -2 5 115 120
3 -2 5 130 130
4-2 5 116 1 13
c_ tr- 1 D 7J_ J l! 4 tl i
6 -15 49 50
7 -15 24 2G
-9 0 5 17 15
-7 0 5 54 55
-6 O 5 119 128
-5 0 5 58 57
-4 0 5 20 23
-3G 5 44 48
-2 0 5 73 74
-1 05 147 149
10 5 47 48
2 0 5 234 236
3 0 5 61 59
6 0 5 30 30
-9 15 41 42
-8 15 49 51
-7 15 50 56
-1 2 5 19 13
0 -2 5 61 56
12 5 47 51
225 159 161
3 2 5 50 50
525 16 14
-8 3 5 75 78
-7 3 5 6 72
-6 3 5 30 31
.-5 3 5 11 11
-435 121 119
-3 3 5 114 1 13
-235 133 132
-135 109 110
0 3 5 33 34
13 5 61 61
2 3 5 67 69
3 -7 5 16 15
6-7 5 64 64
3-7 5 15 19
4-6 5 12 6
2 -6 5 31 35
0 -6 5 73 78
2 -6 5 31 35
.j —6 5 36 37
5 -6 5 63 65
6 -6 5 45 47
3-65 11 8
0 -6 5 27 27
4 -5 5 68 65
3 -5 5 26 26
2 -5 5 38 40
-1-5 5 45 45
0 -5 5 59 61
3 -4 5 31 31
4 -4 5 21 26
5 -4 5 27 30
6 -4 5 23 25
- 7-45 48 48
8 -4 5 14 2
-7 -3 5 17 13
-6 -3 5 27 30
-5 -3 5 23 26
-4 -3 5 22 21
-3-3 5 111 1099
-2 -3 5 54 53
-1-3 5 15 17
0 -3 5 75 76
1 -3 5 130 136
3 -3 5 23 23
4 -3 5 20 20
6 -2 5 66 65
7-25 11 4
-9 -15 43 39
-8-15 34 32
-7-1 5 30 33
-6-1 5 22 22
-5 -1 5 137 142
-4-1 5 34 34
-3 -1 5 96 100
-2-1 5 159 159
-1 -1 5 176 159
0 -1 5 27 28
1-15 9 6
2 -15 70 71
3-15 176 182
4 -15 90 88
5-15 12 U
-6 15 72 72
-5 1 5 29 32
-4 1 5 155 157
-3 1 5 87 83
-2 1 5 47 45
-1 1 5 43 47
0 15 59 61
2 15 30 32
3 t 5 166 171
415 15 14
5 15 19 17
-8 2 5 46 43
-7 2 5 49 51
-6 2 5 75 82
-5 2 5 12 8
-3 2 5 54 58
-2 2 5 26 30
3 3 5 5G 50
4 3 5 19 17
—8 4 5 73 76
-7 4 5 18 20
—6 4 5 8 .3 6
-4 4 5 93 97
-3 4 5 2G9 211
-2 4 5 50 50
-145 15 17
2 4 5 32 35
345 20 13
-9 5 5 16 19
-6 5 5 27 23
-4 5 5 77 76
-3 5 5 20 14
-8 6 5 16 4
-7 6 5 40 39
OBSERVED BHD CALCULATED STRUCTURE FACTORS FOR KCK8 C18H22N202.4H20 P-l Z:1
H t L 10FO 10FC H v i ipipn IFIPP H_ K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
-5 6 5 12 3
-4 6 5 45 45
-365 104 103
-165 11 8
-6 7 5 15 14
-5 7 5 44 46
~4 7 5 65 67
-3 7 5 13 12
-2 7 5 13 11
-1 7 5 11 2
-1-96 26 22
0 -9 6 3b 37
1-9 6 26 21
3 -9 6 45 45
-2 -Q 6 15 8
0 -8 b 27 26
1-8 6 51 48
-1 -6 6 97 100
0-66 139 139
1-6 6 55 56
2 -6 6 16 21
3 -6 6 38 39
4 -6 6 19 20
5 -6 6 45 45
6-6 6 17 18
-5 -5 6 17 16
-4 -5 6 12 7
-3 -5 6 12 14
-2-5 6- 97 96
-1-56 58 52
0-5 6 13 14
1-56 19 16
2 -5 6 70 70
3-5 6 37 86
-6 -3 6 28 29
-5 -3 6 19 15
-2 -3 6 151 151
-1-3 6 102 100
0 -3 6 60 65
1-3 6 32 34
2 -3 6 30 23
3-36 159 162
4 -3 6 80 81
5 -3 6 13 15
6 -3 6 25 25
7 -3 6 42 38
-7 -2 6 31 27
-6 -2 6 26 31
-5 -2 6 23 23
-2 -2 6 91 37
-1-26 52 47
4-16 16 16
-8 0 6 42 42
-7 0 6 63 65
-5 0 6 25 25
-4 0 6 75 79
-3 3 6 79 73
-2 0 6 13 19
-1 0 6 151 154
0 0 6 53 52
106 21 15
2 0 6 89 90
3 0 6 70 71
4 0 6 23 31
-9 16 21 21
-3 16 13 13
-7 16 23 31
-5 16 45 46
12 6 55 -56
2 -2 6 26 27
326 12 13
4 2 6 26 24
-9 3 6 36 37
-8 3 6 55 54
-7 3 6 14 8
-6 3 6 35 36
-5 3 6 63 65
-4 3 6 85 83%'
-3 3 6 30 32
-2 3 6 53 51
-13 6 14 19
0 3 6 71 70
13 6 34 32
3 3 6 34 38
-9 4 6 60 54
2-86 11 15
3 -8 6 22 21
4 -8 6 38 36
5 -8 6 12 1
-4 -7 6 12 IE
3 -7 6 43 42
2 -7 6 24 2:
1 -7 6 31 3!
0-7 6 28 2E
1-7 6 43 41
3 -7 6 20 21
4 -7 6 28 3:
5-7 6 54 5
? -7 6 22 2'
-6 6 14 I!
4 ~6 6 11 1




-5 -46 46 4
-4 -4 6 36 3
-3 -46 15 1
-2 -46 69 7
-1-46 45 4
0 -46 33 8
1-46 26 2
2-46 84 3




7 -4 6 31 2
-7 -36 25 2
2 -2 6 209 214
3 -2 6 205 207
4 -2 6 25 29
5 -2 6 24 23
6 -2 6 19 17
7 -2 6 37 35




-3 -1 b 134 136
-2-16 95 95
-1-16 20 22




-4 16 44 43
-3 16 24 25
-2 16 32 34
-116 15 12
0 1 6 56 54
116 80 80
2 1 6 100 102
3 1 6 58 5b
4 16 22 21
516 19 20
-7 2 6 70 71
-5 2 6 21 20
-426 172 175
-326 147 150
-2 2 6 57 55
-1 2 6 42 46
0 2 6 19 25
-8 4 6 54 54
-7 4 6 17 15
—b 4 6 -i9 b9
-5 4 6 20 22
-4 4 6 25 28
-2 4 6 17 15
-1 4 6 51 49
04b 11 16
14 6 24 22
2 4 6 16 16
-6 5 6 40 40
-5 5 6 24 22
-4 5 6 36' 37
-3 5 6 17 14
-2 5 6 19 15
0 5 6 29 28
-6 6 6 18 17
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OBSERVED BHD CALCULATED STRUCTURE FACTORS FOR KCK8 C18H22H202.4H20 P-l Z:1
H K L 10FO iOFC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
~5 6 6 20 lb
-1 6 6 35 32
0 -9 7 28 28
2 -9 7 21 23
3 -9 7 27 25
4 -9 7 26 23
~l-8 7 30 28
0 -8 7 34 37
1 -8 7 13 13
2 -8 7 21 22
3 -8 7 47 47
4 -3 7 35 33
5— O 7 5Q oc- U I uu iu
-4 _7 7 7 1 77Hi( tl 1
-4 -7 7 39 36
-1-77 56 53
1 -7 7 10 10
-2 -5 7 57 54
-1-5 7 49 50
1-57 12 13
2-57 18 lb
3 -5 7 34 33
4-57 13 12
6 -5 7 25 23
-7 -4 7 15 7
-6 -4 7 27 24
-5 -4 7 78 77
-4-4 7' 33 30
-3 -4 7 52 50
-2-47 21 24
-1 -4 7 21 24
0 -4 7 58 56
1 -4 7 24 25
2-47 142 144
-7 -2 7 37 37
-5 -2 7 43 44
-4 -2 7 159 162
-3 -2 7 154 156
-2 -2 7 71 73
0-27 68 .69
1-2 7 43 43
2 -2 7 28 28
3 -2 7 35 36





-4-1 7 205 210
-2 -1 7 16 13
1-1 7 23 24
-5 17 65 68
-4 1 7 155 158
-3 17 5b 56
-2 17 34 32
-1 1 7 23 24
117 85 36
2 17 20 23
3 1 7 23 21
417 36 36
-8 2 7 34 33
-7 2 7 72 70
-6 2 7 30 31
-5 2 7 46 50
-3 2 7 46 46
-2 2 7 29 28
-12 7 58 64
0 2 7 57 63
0 4 7 21 22
-7 '5 7 17 16
-6 5 7 21 17
-3 5 7 19 15
0 5 7 16 19
-5 6 7 16 11
-3 6 7 16 16
-2 -3 8 15 19
-I -8 8 22 21
•2-8 3 127 122
3 -8 8 64 66
-3-78 55 51
-1-7 3 22 19
1-7 8 53 51
2 -7 8 78 77
-4 -6 8 19 17
-3-63 51 50
2 -7 7 39 39
3 -7 7 83 33
4 -7 7 52 53
5 -7 7 23 20
-5 -6 7 12 12
-4 -6 7 13' 20
-3 -67 14• 12
~2 —6 7 65 66
~1 -6 7 70 71
0-67 15 14
1 -6 7 62 65
2-6 7 111 111
3 -6 7 57 55
5 -6 7 27 29
-5 -5 7 13 17
~4-5 7 21 21
~3 -5 7 22 23
3 -4 7 70 74
4-47 18 18
6 -4 7 39 38
-7 -3 7 24 25
-5 -3 7 34 33
—4—3 7 69 71
-3-3 7 111 114
-2 -3 7 132 134
-1-37 19 23
0 -3 7 68 70
1 -3 7 '105 108
2 -3 7 68 68
3 -3 7 32 32
4 -3 7 10 7
5 -3 7 31 31
6 -3 7 59 56
-8 -2 7 41 41
2-17 16 15
3 -1 7 50 51
4-17 22 18
5 -17 32 30
-8 0 7 23 22
-7 0 7 38 36
—b 0 7 13 14
-5 0 7 43 44
-407 128 131
-307 138 143
-10 7 22 21
0 0 7 39 39
2 0 7 28 28
5 0 7 33 34
-8 17 16 22
-717 16 14
-6 17 38 41
127 15 18
2 2 7 10 7
-8 3 7 48 48
-5 3 7 16 15
-4 3 7 42 40
-3 3 7 58 61
-1 3 7 27 28
0 3 7 15 8
13 7 30 30
-8 4 7 16 15
-7 4 7 34 31
-6 4 7 13 9
-5 4 7 27 26
-4 4 7 20 22
-3 4 7 25 23
-2 4 7 49 46
-14 7 25 28
-2 -6 8 66 67
-1-63 50 43
1-6 8 57 59
2 -6 8 68 69
3 -6 3 31 35
4-68 16 11
5-68 12 4
-6 -5 8 20 16
-4 -5 8 63 60
-3 -5 8 17 14
-2 -5 8 16 15
-1-58 26 27
0 -5 8 35 34
1-5 8 69 70
2 -5 8 72 74
3 -5 8 86 87
6 -5 3 24 20
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OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK8 C18H22N202.4H20 P-1 2:1
H K L 18F0 10FC H K L 10FO 18FC H_ K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
-5 -4 8 39 37
-4 -4 8 50 50
-3 -4 8 87 85
-2 -4 8 24 23
-1-48 35 32
0 -4 3 38 36
1-4 8 4b 43
2 -4 8 34 35
5 -4 8 53 49
6 -4 8 43 42
-7 -3 8 14 12
-6 -3 8 19 15
-5 -38 41 40
-4 -3 8 133 135
-3 -3 8 70 72
-2 -3 8 59 59
-1 -3 8 56 57
-6 -1 3 17 22
-5-1 3 25 22
-4-1 8 30 28
-2-1 9 29 30
-1 -1 8 13 14
1-18 13 16
3 -1 8 45 43
4 -18 23 24
5-18 13 5
-8 0 8 16 14
-7 0 9 13 12
-6 0 3 19 18
-5 0 3 16 17
-4 0 8 31 32
-3 0 3 18 20
-1 0 3 68 78
3 0 9 18 18
0 3 8 22 23
-6 4 8 27 29
-4 4 8 14 12
-3 4 8 25 19
-2 4 8 43 41
-1 4 3 21 23
-5 5 3 20 22
-3 5 3 35 34
-1-8 9 15 17
1-8 9 49 49
2 -8 9 27 27
-1-79 21 20
0 -7 9 28 17
2-79 11 9
3 -7 9 17 23
-4 -b 9 33 34
-2 -6 9 33 39
-1-39 65 70
1-3 9 33 30
-5 -29 11 14
-4 -2 9 42 42
-3 -2 9 13 12
-2 -2 9 27 27
-1-2 9 49 52
0 -2 9 37 43
1 -2 9 14 12
3 -2 9 36 35
4 -2 9 39 36
-6 -1 9 22 19
-4 -1 9 16 12
-3-19 39 37
-2-19 27 31
0 -1 9 27 27
1-19 19 16
-7 2 9 12 8
-6.29 19 14
-5 2 9 22 21
-4 2 9 14 14
-2 2 9 13 13
-12 9 30 33
0 2 9 21 17
1 2 9 42 41
-339 44 40
-2 3 9 39 33%'
-139 19 12
-4 4 9 53 50
-3 —6 10 32 32
-2 -6 10 14 13
-1 -6 10 12 13
1 -6 10 19 17
3 -6 10 12 4
0 -3 8 55 58
1 -3 8 27 29
2 -3 8 19 20
— 4 8 68 72
4 -3 8 32 33
-T -2 3 27 24
-2 8 33 32
~4 -2 8 23• 28
-3 -2 8 53 53
-1-28 56 61
0 -2 8 13 8
1 -2 8 32 33
2 -2 8 52 54
3-28 15 16
4-2 8 34 33
5 -2 8 23 22
--18 62 61
-8 1 8 16 16
-7 18 42 40
-6 18 20 23
-5 1 8 14 16
-318 11 14
0 1 8 14 16
118 11 10
-8 2 3 31 28
-7 2 8 12 4
-6 2 3 61 60
-5 2 8 34 35
-4 2 8 11 11
-1 2 3 23 25
-7 3 3 50 47
-5 3 8 24 21
-3 3 3 13 20
-13 8 26 19
0 -6 9 32 30
-5 -5 9 54 52
-4 -5 9 55 56
-2 -5 9 13 12
-1 -5 9 17 18
0 -5 9 56 59
1 -5 9 41 44
4 -5 9 16 18
-6 -4 9 33 36
-5-49 61 62
-4 -4 9 18 19
-t -4 9 47 49
0 -4 9 63 64
3-49 15 16
-4-39 11 5
-3 -3 9 57 59
-2 -3 9 41 39
2 -1 9 47 45
3 -19 50 48
-7 0 9 16 7
-5 0 9 48' 49
-4 0 9 24 27
-2 0' 9 14 20
-1 0 9 52 52
0 0 9 22 23
109 17 19
2 0 9 52 46
-719 15 16
-6 19 31 32
-4 1 9 17 14
-2 1 9 44 44
0 19 26 25
119 16 14
219 40 37
-4 -5 10 15 19
-3 -5 10 11 11
-2 -5 10 12 15
-1 -5 10 18 19
0 -5 10 32 33
-5 -4 10 13 19
-4 -4 10 12 11
-3 -4 10 16 19
-2 -410 11 16
-1 -4 10 21 19
1 -4 10 14 14
2 -4 10 22 21
3 -4 10 12 6
-4 -3 10 22 24
-1 -3 10 15 13
0 -3 10 13 3
2 -3 10 25 29
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK8 C18H22H202.4H20 P-l Z
H K L 10FO 101 H K L 10FO 10F H K L 10FO 10FC H K L 10FO 10F( H K I IRPn 1 FlPf
3 -3 10 46 43
~5 -2 10 11 10
~4 -2 10 12 12
~3 -2 10 37 3b
-1 -2 10. 19 21
0 -2 10 15 16
2 -2 10 71 68
3 -2 10 29 26
-1 10 18 20
-3 -1 10 53 52
-2 -1 10 16 If
-1 -1 10 15 i:
0 -1 10 14 1
1 -1 10 29 21
2 -1 10 21 1!
-6 0 10 15 1.
-5 0 10 20 1!
-4 0 10 42 4!
-1 0 10 16 i;
0 0 10 27 2;
-6 1 10 23 21
-5 1 10 11
-4 1 10 15 E
-3 1 10 42 41
-2 1 10 20 IE
-1 1 10 15
-5 2 10 37 3E
-4 2 10 64 5E
-3 2 10 39 31
-2 210 19 n
-2-5 11 19 19
0-511 25 29
-3 -4 11 13 13
-2-411 13 11
-1 -4 11 14 17
0-411 24 16
1-411 39 33
-3-3 11 46 45
-2 -3 11 36 36
0-3 11 41 41
1 -3 11 39 36
-4-211 61 59
-3-2 11 50 48
-4-111 35 32
-3-111 11 8
-2 -1 11 16 12
-4 0 11 49 46
-3 0 11 29 25
-2 0 11 12 3
Table E-3. Observed and calculated structure factors for N,N'-di(£-
tolyl)piperazine N,N'-dioxide tetrahydrate (III)
OBSERVED BHD CALCULATED STRUCTURE FACTORS FOR KCK5 C18H30H2O6 P-l Z:1
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC A K I 10F0 1 RFC H K L 10FO 10FC
1 0 0 459 506
2 0 0 47 51
300 148 134
4 0 0 19 21
5 0 0 53 53
600 13 14
7 0 0 22 21
3 0 0 32 29
9 0 0 27 23
~3l0 14 12
-8 10 15 14
-7 10 13 15
~6 1 0 14 14
-5 10 73 71
-4 10 41 48
-3 1 0 42 44
-2 1 n 7oq
-1 2 0 86 83
0 2 0 409 420
1 2 0 308 283
2 2 0 342 327
3 2 0 107 171
4 2 0 32 38
520 154 156
6 2 0 24 23
7 2 0 7 8
8 2 0 15 13
9 2 0 18 16
-7 3 0 17 16
-6 3 0 12 13
-4 3 0 31 28
-3 3 0 70 66
-2 3 0 67 54
-1 3 0 56 56
2 4 0 37 31
3 4 0 97 91
4 4 0 56 56
5 4 0 85 86
640 14 13
8 4 0 27 26
940 19 17
-7 5 0 9 7
-4 5 0 17 19
-3 5 0 13 13
-2 5 0 60 58
15 0 26 29
2 5 0 31 30
3 5 0 49 49
4' 5 0 96 98
5 5 9 6 7
6 5 0 33 30
3 7 0 51 49
4 7 0 24 22
5 7 0 39 40
6 7 0 34 34
8 7 0 9 7
-4 8 0 18 19
-3 8 0 14 17
-18 0 32 34
180 14 12
2 3 0 33 3-
3 8 0 9 6
4 3 0 21 21
5 8 0 37 3E
680 12 IE
-2 9 0 9 IE
0 9 0 12 12
19 0 17 IE
-7 -7 1 12 10
-6 -7 1 15 13
-5 -7 I 27 25
-4-71 21 23
-3 -7 1 13 13
-1 -7 1 17 17
0-71 3 7
1-71 25 24




-5 -6 1 17 18
-4 -6 1 55 52
-3-61 31 28
-2 -6 1 33 26
-1 -6 1 23 20
-1 10 352 351
'3 1 0 317 32E
1 1 0 267 261
2 1 0 299 271
3 1 0 18 2
4 1 0 157 15
5 1 0 6
6 1 0 6 'If
? 1 8 32 3-
3 1 0 34 3;
9 1 0 9!
2 0 17 i;
2 0 19 21
s 2 O 42 4;
4 2 0 54 5:
3 2 0 13:
2 0 119 12:
0 3 0 43 41
1 3 0 479 485
2 3 0 98 80
3 3 0 61 67
- 430 185 177
5 3 0 98 97
6 3 0 85 84
'8 3 0 25 25
9 3 0 15 15
-6 4 0 20 19
-5 4 0 8 9
-4 4 0 23 25
-3 4 0 8 5
-2 4 0 44 44
-1 4 0 52 55
0 4 0 29 22
1 4 0 93 81
850 16 18
-5 6 0 9 10
-4 6 0 25 25
-3 6 0 30 28
-16 0 16 16
0 6 0 26 30
2 6 0 23 20
360 11 IE
4 6 0 32 32
5 6 0 35 32
6 6 0 49 4S
7 6 0 17 IS
-5 7 0 35 3E
-4 7 0 15 17
-2 7 0 15 IE
17 0 20 2!
2 7 0 20 17
0 10 0 13 11
1 10 0 13 15
4 10 0 10 11
-3-10 1 16 19
-2-10 1 23 24
-1-10 1 19 18
-4 -9 1 14 14
-1 -9 1 21 19
0-91 10 11
-6-81 11 10
-5 -3 1 19 15
-3 -8 1 26 29






1-6 1 16 15
3-61 30 29
4 -6 1 28 29
5-61 21 22
6-61 10 12
-7 -5 1 23 24
-5-51 20 21
-3 -5 1 26 23
-2 -5 1 89 90
-1-51 64 61
0-51 17 16
1 -5 1 43' 39
2-51 33 34
5-51 18 18
-9 -4 1 19 16
-8 -4 1 15 16
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK5 C18H30N2O6 P-I Z:1
H K L 16F0 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
-6 -4 1 45 47
-5 -4 1 13 13
-4 -4 1 99 94
-3 -4 1 98 89




2 -4 1 19 17
3 -4 1 .35 36
5-4 1 31 29
6 -4 1 29 30
9 -3 1 24 22
-8-31 12 11
-F -3 1 23 24
-6 -3 1 94 94
-5—3 1 79 76
-2 -2 1 74 83
-1-21 85 75









-5 -1 1 123 123
-4-1 1 33 31
-3-11 27 22
-2-1 1 350 347
-1 -1 1 177 159
0 -1 1 137 135
001 171 178
101 39 41
2 0 I 237 231
3 0 1 258 244





-9 1 1 12 8
-8 1 1 34 35
-7 11 34 34
-5 1 1 106 107
-4 11 26 25
-3' 1 1 58 57
-2 1 1 274 256
1 2 1 661 716









-5 3 1 8 8
-4 3 1 7 5
-3 3 1 82 37
-2 3 1 112- 111
-1 3 1 104 96
0 3 1 257 253





9 4 1 12 8
-751 8 7
-4 5 1 31 32
-3 5 1 21 21
-2 5 1 79 73
%
-15 1 32 30
051 55 56
151 31 82
2 5 1 135 131
3 5 1 84 90
451 63 69
551 138 135
6 5 1 55 55
-4-3 1' 115 116
-3 -3 1 131 130
-2-3 1 167 161
-1-3 1 199 189
0 -3 1 92 90
1-31 17 17
2 -3 1 93
3-31 81 77
-3 1 63 62
6-31 17 21
9 -2 1 34 3
8 -2 1 15 12
7 -2 1 19 21
s -2 1 85 80
-2 1 42 32
-2 1 27 2E
-3 -2 1 oq m
1-1 1 272 270
2-11 89 73
3-1 1 1 19 100






-9 0 1 20 18
-7 0 1 -15 16
-6 0 1 42 42
-5 0 1 84 83
-4 0 1 182 180
-3 0 1 204 196
-2 0 1 84 74
-1 0 1 297 307
0 1 1 326 333
1 1 1 368 376
2 1 1 99 98
311 22 29





-8 2 1 28 26
-6 2 1 40 39
-521 11 9
-4 2 1 51 51
-3 2 1 108 110
-2 2 1 31 33
-1 2 1 105 99
0 2 1 547 534
2 3 1 49 43
331 13 6






-4 4 1 43 5G
-3 4 1 64 62
-2 4 1 25 21
-1 4 1 163 155
0 4 1 156 15c
1 4 1 237 2b:
2 4 1 175 163
341 125 121
4 4 1 10 i:
751 63 69




-2 6 1 21 21
-1 6 1 14. 17
0 6 1 39 40
161 19 20
261 76 75




-2 7 1 24 24
-171 19 18
071 30 28
npccDwcrri pun rai mi oTFn PTPiirniPP pormpc; frp krirq riRH7nN?np; p-i 7:1
H K L 10FO 1QFC H K L 10FO 10FC H K L 10FG 10FC u k' i ifiFn inpr H K L 10FO 10FC
171 13 12
271 9 11








3 8 1 9 3
431 35 35
581 15 14
6 8 1 52 49
? 8 1 21 25
381 21 22
-291 14 11
0 -8 2 22 23
1-82 11 13
2-82 11 9
-3 -7 2 10 2
-7 -7 2 24 22
-5 -7 2 14 13
-4 -7 2 23 29
-2-72 27 31
-1-72 31 34
0 -7 2 36 37
1-7 2 32 34
2-72 19 19
4-72 0 6
-3 -6 2 13 14
-7 -6 2 14 13
-4 -62 16 15
-3 -6 2 44 45
2 -5 2 49 42
3-52 11 14
4 -5 2 38 40
-9 -4 2 9 12
-3 -4 2 23 22
-6-42 8 3
-5 -4 2 13 12
-4 -4 2 20 22
-3 -4 2 97 96
0-4 2 11 12
1 -4 2 43 42
2 -4 2 75 7
-4 2 p8
5 -4 2 46 48
6-4 2 13 II
-9 -3 2 28 26
-8 -3 2 25 22
-5 -2 2 90 94
-4 -2 2 37 30
-3 -2 2 84 70
-2-22 15 11
-1 -2 2 217 198
0-22 24 17
1-2 2 79 75
2 -2 2 70 64
3 -2 2 24 20
5 -2 2 50 51
6-2 2 15 13
7-22 9 12
8-22 18 18
-9-1 2 20 20
-7 -1 2 19 20
-6-12 78 35
-5-1 2 112 116
-402 115 113
-30 2 110 111
-202 105 98
-10 2 20 13
902 156 163
1 0 2 265 248
2 0 2 57 50
3 0 2 34 32
402 114 109
.5 0 2 20 20
602 18 20
-3 1 2 23 22
-7 12 14 13
-6 12 29 31
-5 I 2 213 217
-4 1 2 165 166
-3 1 2 23 36
-19 1 14 14
591 15 14
6 9 1 9 10
3 10 1 14 13
5 10 1 15 17
-5 -9 2 14 15
-4-92 31 39
-3 -9 2 21 22
-2 -9 2 33 35
-1-92 55 55
0 -9 2 22 22
-6 -3 2 17 16
-5 -3 2 15 16
4 -8 2 13 12
3 -8 2 It 10
2 -8 2 39 39
1-8 2 36 37
-2 -6 2 14 15
-1-62 11 11
0 -6 2 125 12E
1 -6 2 42 45
2-6 2 15 16
3 -6 2 38 46
4 -6 2 20 26
6-6 2 15 15
-7 -5 2 10 6
-6 -5 2 22 25
-5 -5 2 .42 45
-4 -5 2 21 15
-3 -5 2 33 31
-2 -5 2 80 85
-1-5 2 55 51
0 -5 2 32 35
1 -5 2 10 1
-7 -3 2 12 1
-6 -3 2 33 3
-5 -3 2 15 1!
-4 -3 2 15 1-
-2 -3 2 80 7.
-1-32 7 i
0 -3 2 187 171
1 -3 2 135 131





-9 -2 2 37 3
-8-22 11 1
-7 -22 19 2
-6 -22 97 9
-4 -1 2 10 U
-3-12 70 65
-2 -1 2 115 105
-1 -1 2 177 176
0 -12 25 2
1-12 15 12
2-12 7
3-1 2 195 17
4 -12 29 2?





-7 0 2 23 2:
-6 0 2 9 II
-5 8 2 19 2
-2 12 21 28
-1 1 2 40 47
0 I 2 154 153
1 1 2 167 164
2 1 2 210 206
3 1 2 271 251
4 1 2 187 170
512 41 36
6 1 2 20 23
312 21 19
912 12 15
-8 2 2 13 16
-7 2 2 12 14
-6 2 2 45 47
-5 2 2 97 99
-422 129 129
-322 125 116
OBSERVED BHD CALCULATED STRUCTURE FACTORS FOR KCK5 C13H30N2O6 P-l 2:1
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
-2 2 2 13 16
-1 2 2 352 333
0 2 2 293 279
1 2 2 119 111
2 2 2 134 123
3 2 2 192 175
422 181 166
522 18 14
6 2 2 19 20
7 2 2 23 23
8 2 2 9 7
922 15 16
-5 3 2 3 5
-4 3 2 20 22
-3 3 2 111 114
-2 3 2 113 110
-1 3 2 126 124
2 4 2 02 71
342 135 130
4 4 2 12 3
542 107 103
6 4 2 24 24
3 4 2 40 38
9 4 2 26 25
-6 5 2 11 11
-4 5 2 39 40
-3 5 2 30 32
-2 5 2 63 63
-152 7 6
0 5 2 151 154
1 5 2 116 119
2 5 2 76 73
3 5 2 95 97
4 5 2 37 38
17 2 25 26
2 7 2 45 47
4 7 2 49 49
5 7 2 45 44
7 7 2 10 7
-4 3 2 12 11
-2 3 2 11 11
-182 19 18
082 10 10
13 2 33 32
2 8 2 21 29
3 3 2 36 35
4 3 2 27 23
6 8 2 42 39
7' 3 2 13 19
3 8 2 26 26
-19 2 9 10
-4-83 11 10
-3 -8 3 10 10
-1-83 30 31
0 -3 3 22 21
2-33 18 18
-7 -7 3 10 8
-I -7 3 42 41
0-73 19 21
1 -7 3 24 24
2 -7 3 25 25
3-73 15 12
-4 -6 3 30 29
-3-6 3 31 31
-2-63 9 9
-1 -6 3 34 33
0 -6 3 28 29
1 -6 3 33 34
-6 -4 3 10 10
-5-4 3 27 29
-4 -4 3 25 23
-3 -4 3 16 18
-2 -4 3 30 26
-1-43 26 27
9 -4 3 96 90
1 -4 3 112 112
2 -4 3. 40 39
'3-43 41 43
4 -4 3 45 47
5 -4 3 21 22
6-43 17 19
-9 -3 3 12 13
-3 -3 3 10 14
-7 -3 3 12 12
-6-33 11 11
0 3 2 261 241
13 2 35 35
2 3 2 64 60
3 3 2 80 79
4 3 2 46 50
5 3 2 23 25
632 26. 27
' 3 2 17 16
832 11 10
9 3 2 13 17
~542 11 7
-442 100 104
-3 4 2 67 65
-2 4 2 47 44
-142 110 103
042 179 171
1 4 2 374 352
5 5 2 73 77
7 5 2 34 32
3 5 2 28 28
9 5 2 24 23
-3 6 2 40 42
-2 6 2 11 11
-1 6 2 75 75
0 6 2 77 78
1 6 2 136 135
2 6 2 36 32
362'11 12
6 6 2 67 63
7 6 2 13 13
3 6 2 13 15
-4 7 2 14 11
-1 7 2 52 54
0 7 2 0 2
0 9 2 23 23
19 2 36 35
3 9 2 24 22
4 9 2 37 37
5 9 2 9 10
6 9 2 17 16
7 9 2 37 37
1 10 2 12 12
4 10 2 20 21
5 10 2 18 17
-4 -9 3 IS 18
-3 -9 3 22 2
-2 -9 3 13 17
-1-93 23 28
0 -9 3 38 37
1-9 3 27 28
-6 -8 3 13 18
2 -6 3 23 23
3 -6 3 32 32
4 -6 3 27 29
-3-53 3 9
-7-53 8 11
-6 -5 3 26 25
-5-53 49 51
-3 -5 3 35 33
-2 -5 3 34 34
-1-53 62 64
0 -5 3 92 96
1-5 3 70 73
2 -5 3 25 28
3 -5 3 21 21
4 -5 3 54 55
5 -5 3 21 23
-7 -4 3 49 37
-4 -3 3 48 48
-3 -3 3 76 68
-2 -33 77 78
-1-3 3 85 37
0 -3 3 135 138
1 -3 3 116 117
2 -3 3 30 28
3 -3 3 21 2«
4 -3 3 23 2!
5-33 10!
6-3 3 15 If
7-3 3 7
-9 -2 3 13 1
-8 -2 3 33 3!
-7 -2 3 36 3i
-6 -2 3 20 1
-5 -23 68 6
npccpvpn QMD roi nn QTFTI PTPIIPTIIPP pormpp POP KTI'R riBH30N?n6 P-I 7:1
h k i ifiFn inpr u k i t cirri 1 cipr H v i inFn 10FT H K L 10FO 10FC H K I 10FO 10FC
-4 -2 3 23 25
-3-23 71 56
-3 -2 3 244 224
-1-2 3 166 160
0 -2 3 72 61
1-2 3 53 46
2 -2 3 25 25
3 -2 3 81 82
5-23 183 106
6 -2 3 54 56
8-2 3 15 16
-9 -1 3 10 11
-3 -1 3 19 15
6 -1 3 55 56
-5-13 47 56
~4 -1 3 16 U
— 7 4- 4 4 4-
-2 0 3 32 30
-10 3 66 62
003 179 168
1 0 3 361 351
2 0 3 100 98
3 0 3 100 91
4 0 3 82 77
5 0 3 8 14
6 0 3 8 8
-813 18 IS
-7 13 28 31
-6 13 7 7
-513 18 IS
-4 13 31 26
-3 13 79 6S
-2 1 3 157 155





5 2 3 46 40
6 2 3 56 59
723 17 15
9 2 3 13 16
-8 3 3 12 9
-6 3 3 27 26
-5 3 3 70 74
-433 157 153
-3 3 3 26 26
-2 3 3 36 36
-1- 3 3 99 79
0 3 3 100 83
1 3 3 113 106
5 4 3 8 11
6 4 3 54 55
9 4 3 21 20
-6 5 3 15 14
-5 5 3 9 12
-4 5 3 34 35
-3 5 3 72 74
-2 5 3 84 87
-153 19 15
0 5 3 175 167
1 5 3 201 191
3 5 3 37 39
453 17 14
5 5 3 56 56
6 5 3 30 29
8 5 3 21 20
9 5 3 28 25
0 i 3 9 5
1 7 3 58 60
3 7 3 21 21
4 7 3 65 65
573 20 18
6 7 3 20 21
7 7 3 29 30
8 7 3 10 8
-183 14 15
.0 8 3 11 11
1 8 3 75 76
2 8 3 121 122
3 3 3 16 16
4 3 3 33 34
5 8 3 22 21
7 8 3 12 12
-2 9 3 8 7
3-13 70 6
t -1 3 110 S
'3-1 3 125 11
1-1 3 103 16
2-1 3 189 17
3-13 133 IS
4-13 43 c
5-1 3 102 IE
6-13 15 1
? -1 3 30 7
6-1 3 13 1
9 0 3 13 1
0 3 27 2
6 0 3 3b 7
-5 0 3 60 e
0 3 7
-3 0 3 94 6
0 1 3 24 22
1 1 3 104 94
213 71 70
313 22 12




8 13 22 IS
913 18 16
-6 2 3 16 16
-5 2 3 47 5E
-4 2 3 122 127
-3 2 3 73 6S
-2 2 3 52 42
-1 2 3 203 18S
0 2 3 123 117
2 3 3 61 5'




8 3 3 10
-7 4 3 14 1
-6 4 3 25 2
-5 4 3 38 3
-4 4 3 13
-2 4 3 8
-143 15 1
043 72 b
14 3 43 2
243 79 7
343 17 1
4 4 3 100 9
-6 6 3 13 11
-5 6 3 17 16
-4 6 3 13 13
—3 b i i i 19
-2 6 3 10 8
-16 3 41 42
0 6 3 179 178
1 6 3 172 165
263 187 186




9 6 3 27 28
-5 7 3 20 21
-4 7 3 10 10
-177 17 lc
-193 17 16
0 9 3 7 7
19 3 56 56
2 9 3 41 43
3 9 3 47 49
4 9 3 35 33
5 9 3 30 30
6 9 3 42 40
2 10 3 13 12
5 10 3 35 35
6 10 3 8 0
-2-94 9 6
0 -9 4 21. 20
-6 -3 4 33 34
-5 -8 4 34 34
-4 -8 4 8 11
-3 -8 4 28 30
OBSERVED.AND CALCULATED STRUCTURE FACTORS FOR KCK5 C1SH30H20S P-l Z:1
u 1 i men men u v i (ntrn inter H l L 10F0 10FC H K L 10F0 10FC H K L 10FO 10FC
-2 -3 4 15 It
-1 -8 4 34 3
0 -8 4 27 27
1-8 4 30 3E
2 -8 4 38 38
-7 -7 4 13 1'
-S -7 4 42 41
-5 -7 4 38 3t
-3 -74 10 l:
1 -7 4 23 3E
2 -7 4 34 3
3 -7 4 33 35
-4 -6 4 16 It
~3 -6 4 24 2'
-2 -6 4 44 4t
-1-64 8 5
0 -6 4 7 5
-7 -4 4 19 19
-6-44 8 7
-5 -4 4 30 34
-4 -4 4 39 41
-3 -4 4 33 37
-2 -4 4 17 20
-1 -4 4 110 107
0 -4 4 56 55
1-4 4 8 8
2 -4 4 7 4
3 -4 4' 39 39
4 -4 4 56 58
5 -4 4 31 31
7 -4 4 21 21
-7-34 12 11
-6 -3 4 18 20
-5 -3 4 12 10
-2 -2 4 35 35
-1-24 68 69
0 -2 4 80 66
1 -2 4 156 148
2 -2 4 22 22
3 -2 4 56 6C
4-24 19 16
5 -2 4 31 32
6-2 4 19 18
7-24 17 1=
8 -2 4 23 28
-8 -1 4 17 18
-6 -t 4 41 41
-5 -1 4 23 27
-4.-1 4 12 U
-3 -1 4 47 4:
-2-14 62 61
-2 0 4 261 236
-10 4 34 31
0 0 4 345 336
1 0 4 229 213
2 0 4 36 92
3 0 4 46 45
4 0 4 35 34
5 0 4 32 35
6 0 4 66 72
3 0 4 12 12
904 13 14
-7 14 10 12
-614 7 6
-5 14 33 33
-4 1 4 73 75
-2 1 4 156 157
-1 1 4 141 133
-1 2 4 164 153
0-24 198 194
1 2 4 28 23
2 2 4 183 178
3 2 4 214 195
4 2 4 59 6
5 2 4 56 53
6 2 4 52 58
824 13 U
. 9 2 4 13 1-
-6 3 4 31 32
-5 3 4 28 3E
-4 3 4 15 i:
-3 3 4 39 31
-2 3 4 37 78
-1 3 4 276 261
0 3 4 234 2 It
1-6 4 52 54
2 -6 4 29 29
4 -6 4 21 22
~8 -5 4 14 11
7 -5 4 14 13
-5 -5 4 60 61
4 -5 4 55 50
-3-54 76
-2-5 4 19 19
-1-5 4 74 74
0 -5 4 42 42
1 -5 4 42 42
2 -5 4 73 73
3 -5 4 85 84
4 -5 4 52 54
5 -5 4 23 24
5-5 4 14 13
-4 -3 4 60 53
-3 -3 4 76 75
-2 -34 51 40
-1-34 61 59
0 -3 4 149 153
1 -3 4 38 37
2 -3 4 39 40
'3 -3 4 32 32
4-34 13 12
5 -3 4 9 10
8-34 ,9 5
-9 -2 4 9 10
-7 -2 4 12 10
-6-24 25 21
-5 -2 4 75 73
-4-24 30 31
_7-? A c;| en




3 -14 32 87
4-14 12 11
5 -14 69 71
6 -14 29 33
7 -1 4 23 25
8 -14 25 26
9 -14 27 27
-8 0 4 8 1
-7 0 4 17 15
-6 0 4 19 19
-5 0 4 15 16
-4 0 4 33 36








7 1 4 20 1
814 13 1
914 13 1
-3 2 4 16 1
-724 18 1
-6 2 4 10
-5 2 4 19 1
-4 2 4 36:
-3 2 4 53 t
-2 2 4 211 21
1 3 4 135 13=
2 3 4 123 lit
3 3 4 80 7'
4 3 4 17 i;
5 3 4 22 2
7 3 4 33 4
-7 4 4 18 11
-6 4 4 29 2!
-4 4 4 13 2i
-2 4 4 41 4;
-1 4 4 38 41
0 4 4 16 1
144 22 1
3 4 4 13 1
4 4 4 9
5 4 4 52 5
6 4 4 49 5
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK5 C1SH38N206 P-l Z:1
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
7 4 4 16 16
9 4 4 25 25
9 4 4 16 17
-5 5 4 12 14
-4 5 4 69 71
-3 5 4 16 15
-2 5 4 52 53
-1 5 4 48 49
0 5 4 73 78
1 5 4 59 59
3 5 4 41 38
454 140 138
5 5 4 28 28
6 5 4 43 43
754 14 13
—5 6 4 34 35
-4 6 4 46 45
7 7 4 25 26
9 7 4 19 16
-4 8 4 9 3
-3 8 4 16 17
-18 4 40 40
0 8 4 32 30
10 4 46 45
2 8 4 25 27
3 8. 4 42 45
4 8 4 13 12
5 8 4 31 31
784 16 17
19 4 29 29
2 9 4 20 20
3 9 4 35 36
4 9 4 24 25
5 9 4 27 27
2-75 10 10
3-7 5 13 15
-6 -6 5 25 27
-5 -6 5 37 37
-4-65 11 8
-3 -6 5 43 45
-2 -6 5 15 17
0-6 5 12 13
1-65 17 16
2 -6 5 28 28
3 -6 5 31 '32
4-65 12 8
5-65 13 7
-7 -5 5 12 13
-6' -5 5 12 13
-5 -5 5 29 18
-4-55 31 33
7 -4 5 23 22
-6 -3 5 10 10
-5 -3 5 36 38
-4 -3 5 83 87
-3 -3 5 15 15
-2 -3 5 24 22
-1 -3 5 141 133
0-35 177 176
1-3 5 51 51
3 -3 5 63 63
4 -3 5 73 77
5-35 7 1
7-3 5 17 16
-8 -2 5 10 9
-7 -2 5 12 12
-6-25 31 32
-5 -2 5 37 36
0-1 5 291 282
1-1 5 305 287




8 -1 5 33 30
-8 0 5 16 14
-7 0 5 11 10
'-6 0 5 27 25
-5 0 5 23 25
-4 0 5 56 54
-3 O 5 115 113
-2 0 5 66 75
-1 0 5 23 25
0 0 5 339 327
1 O 5 293 262
-264 11 9
-16 4 28 21
0 6 4 63 65
1 6 4 34 36
2 6 4 13 16
3 6 4 58 61
4 6 4 92-95
5 6 4 35 36
8 6 4 9 8
9 6 4 12 1C
-5 7 4 31 3C
0 7 4 18 15
17 4 96 95
2 7 4 48 47
3 7 4 22 25
4 7 4 41 41
5 7 4 9 7
6 9 4 29 28
2 10 4 59 60
3 10 4 44 47
4 10 4 27 25
5 10 4 50 48
6 10 4 27 24
-5-85 31 32
-4 -8 5 35 36
-3 -3 5 44 45
-2 -8 5 47 45
0 -8 5' 14 13
-6 -7 5 27 26
-5 -7 5 33 34
-4 -7 5 24 24
-3 -7 5 36 35
-2-75 21 21
-1-75 20 22
-3 -5 5 34 36
-2 -5 5 14 17
-1-5 5 44 45
0-55 12 12
2 -5 5 37 37
3 -5 5 22 23
5 -5 5 31 31
6-5 5 11 13
-5 -4 5 33 36
-4 -4 5 69 70
-3 -4 5 27 27
-2 -4 5 23 20
-1-45 59 56
0 —4 5 6t 64
2 -4 5 48 47
4 -4 5 35 36
5 -4 5 32 32
-4-25 7 9
-3 -2 5 19 1G
-2 -2 5 12 1G
-1 -2 5 63 6-
O -2 5 79 87
1-2 5 41 3E
2 -2 5 63 7E
3 -2 5 9 f.
4 -2 5 21 21
6 -2 5 29 2:
7 -2 5 8 17
3 -2 5 12 I
-7 -15 32 31
-4 -1 5 19 1.
-3 -1 5 25 21
-2 -i 5 102 10:
-1-15 35 4;
205 183 134
3 0 5 61 58
4 0 5 47 44




-5 15 50 52
-4 15 56 57
-2 15 90 81
-115 50 52
0 15 81 80
11 5 78 92
2 15 58 59
3 15 29 29
4 1 5 105 103
5 1 5 35 34
715 22 23
OBSERVED BHD CALCULATED STRUCTURE FACTORS FOR KCK5 C13H30N2O6 P-l Z:1
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L lOFO 10FC H K L 10FO 10FC
9 1 5 14 13
-6 2 5 30 33
-4 2 5 25 24
-2 2 5 6 1
-125 141 129
025 173 175
1 2 5 54 51
2 2 5 249 231
3 2 5 120 121
4 2 5 33 31
5 2 5 62 65
6 2 5 21 25
7 2 5 10 12
325 12 11
925 11 10
-7 3 5 21 20
-6 3 5 27 27
-3 4 5 33 34
-2 4 5 7' 7
-I 45 144 135
0 4 5 39 32
1 4 5 50 44
2 4 5 51 49
345 16 11
4 4 5 59 52
5 4 5 91 94
6 4 5 22 21
745 19 19
8 4 5 25 23
-6 5 5 0 11
-5 5 5 16 13
-4 5 5 15 17
-3 5 5 40 37
-1 5 5 32 35
6 6 5 9 3
7 6 5 26 24
8 6 5 13 13
-5 7 5 30 33
-4 7 5 57 59
-3 7 5 65 63
-2 7 5 35 32
-175 17 16
0 7 5 23 25
1 7 5 30 27
2 7 5 17 15
3 7 5 29 29
4 7 5 73 78
5 7 '5 71 74
6-75 17 15
7 7 5 12 9
3 7 5 13 17
0 10 5 21 20
1 10 5 39 39
2 10 5 17 18
3 10 5 8 12
5 10 5 41 41
6 10 5 32 32
-4-36 8 3
-3 -8 6 15 14
-2-36 9 5
-1-36 8 3
-6 -7 6 17 15
-5 -7 6 21 19
-4 -7 6 28 28
-3 -7 6 49 50
-2 -7 6 36 36
-1-7 6 22 20
0-76 12 12
1-56 13 14
2 -5 6 15 14
5-56 14 14
-7 -4 6 17 14
-6 -4 6 20 22
-5 -4 6 25 23
-4 -4 6 23 22
-3 —4 6 77 81
-2 -4 6 149 151
-1 -4 6 97 96
0 -4 6 73 75
1 -4 6 35 33
2 -4 6 25 22
3 -4 6 79 81
5 -4 6 37 35
—6 —3 6 31 31
. -5 -3 6 39 41
-5 3 5 35 33
-4 3 5 12 10
-3 3 5 62 62
-2 3 5 36 91
-13 5 66 58
035 165 165
1 3 5 135 125
2 3 5 52 47
335 11 11
4 3 5 25 23
5 3 5 25 25
6 3 5 59 57
7 3 5 10 7
-7 4 5 15 11
-6 4 5 22 20
-5 4 5 54 54
-4 4 5 16 15
0 5 5 80 73
15 5 63 69
2 5 5 49 53
3 5 5 102 101
4 5 5 49 50
5 5 5 11 12
6 5 5 34 32
8 5 5 9 7
-5 6 5 24 23
-4 6 5 38 39
-3 6 5. 23 22
-2 6 5 15 16
0 6 5 37 36
16 5 92 93
3 6 5 30 31
4 6 5 42 41
565 17 16
9 7 5 13 13
-3 8 5 21 20
-2 8 5 25 24
-1 3 5 45 44
035 17 17
185 15 15
2 3 5 39 41
3 8 5 9 6
4 8 5 47 47
5 3 5 10 12
7 3 5 15 13
-2 9 5 8 7
2 9 5 7 3
3 9 5 13 13
4 9 5 20 20
5 9 5 31 32
6 3 5 23 30
1-7 6 12 13
-4 -6 6 48 49
—3 —6 6 62 64
-2 -6 6 100 101
-1-66 55 55
0 -6 6 18 17
1-66 15 14
2-66 19 17
5 -6 6 10 7
-7 -5 6 13 15
-6 -5 6 14 12
-5 -5 6 17 17
-4-56 21 21
-3 -5 6 10 12
-2 -5 6 19 21
-1 -5 6 13 13
0-5 6 17 17
-3 -3 6 53 58
-2 -3 6 44 49
-1 -3 6 116 117
0-36 122 126
2-36 106 105
i— b 6 101 106
4 -3 6 27 31
6 -3 6 23 21
-6 -2 6 24 23
-4 -2 6 44 45
-3 -2 6 12 11
-2 -2 6 65 69
-1-26 42 39
0-2 6 26 25
1 -2 6 45 42
3 -2 6 21 20
4-26 11 11
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK5 C1BH30N2O6 P-t Z:1
H K L 10F0 10FC h 1 i inpn ipift H K L 10FO 10FC H K L 10FO 10FC






-1 -1 6 10 10
0 -16 62 55
1-16 19 13
2 -16 72 71
6—1 6 65 64
4-1 6 142 141
5 -16 29 23
6 -16 49 49
-6 0 6 23 28
-5 0 6 21 23
-4 0 6 53 54
3 1 6 25 27
416 40 36
5 16 40 42
6 16 21 2E
7 16 24 26
9 16 29 2?
-7 2 6 17 16
-4 2 6 23 2
-3 2 6 26 27
-2 2 6 41 37
-126 113 12
0 2 6 93 97
1 2 6 163 151
2 2 6 31 21
3 2 6 51 47
4 2 6 31 3f
5 2 6 15 1
-6 4 6 36 35
-5 4 6 63 60
-4 4 6 7 10
-3 4 6 29 26
-2 4 6 53 5C
-14 6 26 21
0 4 6 8 6
1 4 6 54 46
2 4 6 123 13
3 4 6 39 36
4 4 6 32 3E
546 193 106
6 4 6 58 61
7 4 6 35 37
8' 4 6 32 3
-6 5 6 22 2:
-5 5 6 21 If
0 6 6 50 51
1 6 6 50 50
2 6 6 18 21
3 6 6 9 11
466 13 11
5 6 6 6 6
666 12 12
1 6 6 -if o
9 6 6 8 4
-4 7 6 31 30
-3 7 6 16 13
-2 7 6 27 27
-17 6 67 69
0 7 6 44 43
17 6 22 19
2 7 6 33 33
376 20 19
496 13 11
5 9 6 16 17
7 9 6 12 13
0 10 6 13 13
1 10 6 14 12
2 10 6 9 7
3 10 6 13 14
4 10 6 9 9
6 10 6 26 24
• -5 -7 7 14 17
-4 -7 7 14 12
-1-77 28 25
0 -7 7 24 23
-6-67 11 11
-3 -6 7 17 13
-1-67 32 32
0-6 7 13 16
-3 0 6 41 4
—2 0 6 7
-10 6 26 2
0 0 6 53 4
1 0 6 131 12
3 0 6 71 7
406 121 12
5 0 6 -it r' 3
7 0 6 9
9 0 6 10
-7 16 26 2
-6 16 29 2
~5l6 23 3
-116 23 2
0 1 6 111 10
1 1 6 336 32
2 1 6 131 17
626 10 1
7 2 6 40 4
9 2 6 21 2'
-7 3 6 21 1
-6 3 b 16 1
-5 3 6 40 4
—4 3 6 16 1
-3 36 65 6
-2 3 6 73 6
0 36 79 7
1 3 6• 95 9
236 65 6
3 3 6 51 5
5 3 6 41 4
636 52 5
9 3 6 3
-7 4 6 12 1
-4 5 6 20 19
-3 5 6 13 12
-2 5 6 31 29
-15 6 72 69
0 5 6 70 76
15 6 32 25
2 5 6 64 64
3 5 6 73 30
4 5 6 42 41
5 5 6 35 36
6 5 6 19 20
7 5 6 32 31
8 5 6 17 20
9 5 6 16 14
-3 6 6 13 13
-2 6 6 23 22
-1 6 6 65 66
476 15:
5 7 6 43'
676 32:
7 7 6 20
9 7 6 16
-3 8 6 30:
-2 8 6 32
-1 8 6 33
0 8 6 34
18 6 13
3 8 6 30
4 8 6 40
5 8 6 8
8 3 6 9
-296 17
-196 20
2 9 6 25
1-6 7 15 1.
2-67 8!
4-67 10:
-6 -5 7 3 i:
-4 -5 7 15 i:
-3 -5 7 21 2;
-2 -5 7 57 5i








-3 -47 43 4
-2 -47 66 6
OBSERVED BHD CALCULATED STRUCTURE FACTORS FOR KCK5 C13H30N2O6 P-l Z:1
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
-1-4 7 59 56
0 -4 7 54 55
1 -4 7 53 55
2-47 19 16
-7 -3 7 14 14
-6 -3 7 12 15
-5 -3 7 38 33
-4 -3 7 22 23
-3 -3 7 46 45
-2-37 7 7
-1 -3 7 42 40
0 -3 7 33 84
2 -3 7 37 38
—' -3 7 33 33
4-37 11 11
6-37 8 7
-A— O 7 17 iq
-2 -1 7 16 18
0 -17 75 73
1-1 7 32 32
2 -17 30 30
3-1 7 143 144
4 -1 7 42 42
6-17 7 8
7-17 10 9
-8 0 7 8 4
-7 0 7 14 1 1
-5 0 7 16 21
-4 0 7 55 63
-3 0 7 40 41
-2 0 7 88 89
-10 7 46 51
0 0 7 23 24
1 0 7 153 157
5 1 7 158 164
6 1 7 12 7
7 17 8 9
8 17 36 34
-6 2 7 17 15
-4 2 7 49 51
-3 2 7 6 5
-2 2 7 16 13
.-127 92 90
0 2 7 76 77
127 11 11
2 2 7 51 49
3 2 7 60 68
427 103 101
5 '2 7 52 49
6 2 7 8 9
( 2 7 31 32
0 4 7 23 26
147 120 122
2 4 7 40 39
3 4 7 14 15
4 4 7 7 7
5 4 7 64 62
6 4 7 61 63
8 4 7 18 18
3 4 7 42 41
-6 5 7 18 17
-5 5 7 19 22
-4 5 7 29 27
-3 5 7 8 15
-2 5 7 14 10
-15 7 62 59
0 5 7 59 63
15 7 7 8
6 6 7 35 35
86 7 18 20
9 6 7 10 13
-4 7 7 20 23
-3 7 7 1 1 9
-2 7 7 7 10
-17 7 13 10
0 7 7 15 13
1 7 7 30 31
• 2 7 7 40 40
377 17 15
4 7 7 27 25
5 7 7 39 39
6 7 7 8 9
777 13 11
-3 8 7 17 17
-2 8 7 18 19
6 -2 7 27 3E
-5 -2 7 85 9E
4 -2 7 30 3E
-2 -2 7 84 8c
-1 -2 7 174 177
0 -2 7 48 4£
1-2 7 45 4E
2 -2 7 46 4£
3 -2 7 102 10c
4 -2 7 90 9c
5 -2 7 22 2E
5-2 7 9£
3-1 7 9 IE
5-17 27 27
5-1 7 40 4,
4 -1 7 34 3E
3-17 31 37
2 0 7 24 2S
3 0 7 111 11c
497 116 112
5 0 7 34 37
6 0 7 10 11
7 0 7 10 7
8 0 7 17 17
-5 17 31 32
-4 1 7 94 97
-3 17 55 67
-2 1 7 .13 12
-11 7 66 62
0 17 8 i
117 61 52
2 17 41 32
3 1 7 145 14'
4 1 7 188 18?
827 14 11
-6 3 7 25 22
-5 3 7 14 12
-4 3 7 13 12
-3 3 7 40 4E
-13 7 33 32
0 3 7 31 22
1 3 7 130 12t
2 3 7 53 4E
3 3 7 24 2-
4 3 7 44 4
5 3 7 64 6!
6 3 7 20 21
9 3 7 24 21
-5 4 7 27 21
-2 4 7 9 1
-14 7 19 i;
2 5 7 65 6c
3 5 7 17 2E
5 5 7 30 31
657 39 4
7 5 7 23 2!
3 5 7 26 2(
9 5 7 25 2(
-5 6 7 24 21
-3 6 7 21 2i
-2 6 7 46 4'
-16 7 7 i
0 6 7 12 1!





-18 7 34 35
0 8 7 79 80
3 8 7 37 33
487 13 14
6 3 7 8 7
787 11 13
8 3 7 18 16
-1 9 7 37 37
0 9 7 37 37
19 7 15 13
2 9 7 23 22
4 9 7 19 19
5 9 7 8 4
7 9 7 26 23
1 10 7 13 14
2 10 7 17 16
3 10 7 13 13
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK5 C18H30N206 P-l Z:1 FAGE 11
H K L lOFO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
5 10 7 18 16
6 10 7 19 17
-4 -6 8 18 16
-1 -6 8 13 13
4-68 11 10
-6 -5 8 36 35
-4 -5 8 19 10
-3-58 21 22
-2 -5 8 20 20
-1 -5 8 21 19
0 -5 8 35 33
1 -5 8 20 20
2-58 11 6
4-5 8 10 9
-7 -4 8 19 19
-6 -4 8 15 13
-4 -4 8 8 8
-6 -2 8 41 40
-5 -2 9 56 55
-4 -28 11 10
-3 -2 8 70 70
-2 -2 8 148 150
-1 -2 8 104 104
0-28 8 7
1-2 8 84 90
2 -2 8 28 30
3 -2 '8 10 9





-4 -1 8 46 49
-3-18 32 31
208 15 12
3 0 8 33 32
4 0 8 52 54
508 11 10
6 0S 42 42
-719 15 15
-6 1 3 12 9
-4 1 8 37 37
-318 6 7
-2 18 40 36
-1 1 8 127 132
0 1 8 57 57
113 49 46
2 1 8 56 57
3' 1 8 34 35
418 50 52
518 55 54
-4 3 8 44 47
-3 3 3 55 55
-13 8 56 58
0 3 8 44 43
13 8 31 27
238 134 132
3 3 3 12 13
438 102 100
5 3 3 31 84
6 3 8 16 16
7 3 8 25 28
8 3 8 17 17
938 11 10
-6 4 3 12 10
-4 4 3 14 15
-3 4 8 10 12
-2 4 8 21 22
5 5 8 59 60
6 5 8 47 43
3 5 3 25 22
9 5 3 32 32
-5 6 3 12 13
-3 6 3 14 17
0 6 3 26 31
1 6 8 58 63
2 6 8 64 66
3 6 8 55 61
4 6 8 45 46
6 6 8 19 19
9 6 8 23 27
-178 15 16
17 8 24 24
2 7 3 36 36
4 7 3 29 30
-3 -4 8 35 35
-2 -4 8 41 39
2-48 19 19
4-48 15 15
-7 -3 8 31 30
-6 -3 8 22 22
-5-38 21 21
-4 -3 8 10 9
-2 -3 8 73 76
-1-3 8 36 35
0 -3 8 69 70
1-3 8 60 62




-7 -2 8 30 28
-2-13 11 13
-1-1 8 63 72
0 -18 28 29
1-18 29 31
2 -13 50 50
3 -18 56 56
4-18 16 14
5-13 9 10
-7 0 8 10 13
-6 0 3 13 14
-5 0 3 27 33
-4 0 8 39 44
-3 0 8 29 27
-2 0 8 30 28
-108 167 171
008 116 119
10 8 99 103
613 20 22
7 18 23 25
3 13 30 28
-6 2 3 16 11
-5 2 3 14 17
-4 2 8 62 69
-b 2 8 67 73
-2 2 3 41 41
0 2 3 89 88
1 2 3 10 8
J 2 3 -5( 36
423 132 132
5 2 8 6b 63
7 2 3 20 20
8 2 3 22 23
923 21 19
-6 3 3 17 17
-1 4 3 24 24
8 4 8 6 5
14 3 17 16
3 4 3 45 47
5 4 8 24 23
6 4 8 49 52
7 4 8 16 16
9 4 3 26 26
-4 5 8 16 16
-3 5 8 23 29
-2 5 8 25 27
-158 7 2
0 5 3 41 45
1 5 3 113 115
2 5 8 39 88
3 5 8 40 40
4 5 3 19 21
6 7 3 7 3
7 7 8 13 17
-3 3 3 19 17
-1 8 3 13 13
0 8 3. 31 23
2 8 8 29 31
383 11 12
4 3 3 21 20
5 8 3 15 13
6 38 14 10
-193 16 13
0 9 3 17 16
5 9 8 18 17
6 9 8 20 19
0 10 8 16 17
1 10 3 15 15
2 10 3 12 11
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK5 C18H30N2OS P-1 Z: 1
H K L 10FO 10FC
3 10 8 14 16
4 10 8 10 9
5 10 8 17 15
-1-7 9 9 6
-4 -6 9 15 14
-2 -69 9 6
1 -6 9 18 19
-5 -5 9 26 27
-4 -5 9 13 13




4-5 9 15 16
-6 -4 9 32 30
-5 -4 9 8 10
-4 -4 9 12 12
-1 -2 9 16 18
0-2 9 ID 13
2 -2 9 20 23
4 -2 9 16 18
5-29 7 7
6-2,9 12 13
-7 -1 9 12 13
-6-19 38 37
-5 -1. 9 34 36
-4 -1 9 29 29'
-3-1 9 23 24
-2-19 92 92







2 1 9 63 65
419 26 24
5 1 g 44 44
619 23 24
7 1 9 10 0
-4 2 9 15 15
-3 2 9 23 23
-2 2 9 92 93
-129 169 174
0 2 9 266 275
12 9 59 61
2 2 9 28 25
3' 2 9 86 89
4 2 9 52 53
5 2 9 9 10
-5 4 9 16 16
-4 4 9 24 26
-3 4 9 9 11
-14 9 26 26
0 4 9 49 50
2 4 9 20 20
3 4 9 29 31
449 .28 30
,5 4 9 74 75
6 4 9 32 32
7 4 9 23 24
-4 5 9 22 24
-3 5 9 24 24
-1 5 9 20 20
0 5 9 19 22
15 9 73 79
3 5 9 9 10
-3 7 9 10 7
-2 7 9 12 14
-179 10 7
17 9 39 39
2 7 9 53 55
3 7 9 36 38
4 7 9 sc 38
6 7 9 -S0 o0
7 7 9 21 20
• 8 7 9 15 16
-3 8 9 10 11
-1 8 9 9 10
18 9 16 16
3 8 9 16 17
4 8 9 21 22
5 8 9 15 17
6 8 9 17 15
-2 -4 9 15 19
0-49 15 15
3-49 10 9
4 -4 9 12 14
5 -4 9 9 9
-6-3 9 33 30
-5 -3 9 12. 11
-4 -3' 9 42 42
-2 -3 9 34 35
-1-3 9 7 2
0 -3 9 26 24
1 -3 9 20 20
2 -3 9 25 25
4-39 13 13
-5 -2 9 34 36
-4 -2 9 28 28
-3-29 8 9
7-19 8 7
-6 0 9 10 9
-5 O 9 30 29
-2 O 9 142 146
— 1 0 9 152 156
0 0 9 42 46
109 15 14
2 0 9 32 35
4 0 9 7 9
509 13 14
7 0 9' 16 15
-719 12 11
-6 19 12 10
-4 19 27 27
-3 19 9 10
-2 19 30 31
-11 9 56 54
6 2 9 28 29
7 2 9 31 30
829 18 16
9 2 9 8 8
-5 3 9 24 23
-3 3 9 13 14
-2 3 9 15 16
-1 39 108 110
039 124 130
1 3 9 45 45
2 i 9 r' 77
3 3 9 52 54
4 3 9 82 85
5 3 9 33 35
8 3 9 26 24
9 3 9 10 10
-6 4 9 S 11
4 5 9 119 120
5 5 9 79 82
6 5 9 21 23
759 13 12
859 20 17
-4 6 9 13 12
-2 6 9 11 13
-169 13 13
069 15 16
16 9 47 5E
2 6 9 23 23
3 6 9 37 41
4 6 9 38 36
5 6 9 43 46
669 18 17
8 6 9 14 13
9 6 9 17 IE
-199 9 3
2 9 9 17 18
3 9 9 24 26
499 13 13
5 9 9 17 17
6 9 9 22 24
2 10 9 20 20
3 10 9 12 13
5 10 9 28 27
-3 -6 10 9 7
-2 -6 10 10 6
-4 -5 10 8 4
-1 -5 10 8 5
-5 -4 10 19 19
-4 -4 10 24 25
-3 -4 10 13 12
-1 -4 10 9 8
PAGE 12
H K I IPlFn 1 RFC H K L 10FD 10FC H K L 10FO 10FC H K L 1OF0 10FC
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK5 C18H30M2O6 P-l Z:1
H K L 10FO 10FC
0 -4 10 20 29
2 -4 10 9 11
4 -4 10 19 19
5 -4 10 17 17
-5 -3 10 19 19
-4 -3 10 18 16
-3 -3 10 14 12
-2 -3 10 15 15
-1 -3 10 21 21
0 -3 10 12 13
1 -3 10 12 13
2 -3 16 13 12
4 -3 10 9 8
-6 -2 10 23 21
-4 -2 10 38 39
-3 -2 10 21 23
-1 -2 10 10 8
0 0 10 17 19
2 0 10 40 45
3 0 10 8 10
4 0 10 14 13
-b 1 10 15 11
-5 1 10 25 23
-4 1 10 17 16
-3 1 10 34 34
-2 1 10 16 16
-1 1 10 87 87
0 1 10 23 24
1 I 10 61 66
2 1 10 33 38
5 1 10 8 7
7 1 10 15 14
-6 210 24 22
-5 2 10 25 22
1 3 10 45 47
2 3 10 21 22
3 3 10 26 28
4 3 10 60 58
5 3 10 11 11
6 3 10 12 12
7 3 10 3 5
-5 4 10 17 20
-4 4 10 14 18
-3 4 10 44 45
-2 4 10 10 8
-1 4 10 66 68
0 4 10 131 133
1 4 10 97 94
2-410 26 28
3 4 10 37 39
4 4 10 78 78
2 6 10 36 38
3 b 10 44' 47
4 6 10 53 53
5 6 10 88 90
6 6 10 44 45
8 6 10 13 13
-3 7 10 24 24
-2 7 10 32 30
-1 7 10 24 25
1 7 10 16 16
2 7 10 27 27
4 7 10 64 6
5 7 10 102 10-
6 7 10 40 41
7 7 10 27 21
8 7 10 13 IE
-1 8 10 14 U
-1 -4 11 17 17
0-4 11 40 40
1-411 25 25
2 -4 11 14 13
3-411 27 25
4-411 15 16
-2-3 11 14 14




3 -3 11 18 17
4-311 17 17
-6-211 10 11
-4-2 11 12 13
-3-2 11 24 25
-1 -2 11 15 15
3 -2 10 11 1
6 -2 10 12 1
~6 -1 10 40 3
~4 -1 10 56 5
-3 -1 10 46 4
~2 -1 10 9
~1 -1 10 9 1
0 -I 10 35 3
1 -1 10 17 2
2-1 10 23 3
3 -1 10 17 1
4 -1 10 30 3
5 -1 10 7
6 -1 10 15 1
-6 0 10 25 2
-4 0 10 19 l
0 10 34 3
-4 2 10 8
-3 2 10 41 4
-2 2 10 14 1
-1 2 10 88 8
0 2 10 7
1 2 10 52 5
2 2 10 46 5
3 2 10 57 6
4 2 10 19 2
5 2 10 21 2
7 2 10 .13 1
-5 3 10 30 2
-4 3 10 14 1
-3 3 10 8
-2 3 10 17 1
-1 3 10 64 e
0 3 10 97 1
5 4 10 24 25
6 4 10 19 18
8 4 10 17 14
-4 5 10 10 6
-2 5 10 27 27
-1 5 10 13 12
0 5 10 43 47
1 5 10 31 32
2 5 10 28 21
3 5 10 25 21
5 5 10 14 1-
6 5 10 7 1
-4 6 10 22 23
-3 6 10 32 32
-1 6 10 12 1
0 6 10 44 4?
1 6 10 72 7(
0 8 10 24 23
2 8 10 19 21
3 8 10 16 18
4 8 10 19 18
7 3 10 8 6
1 9 10 12 10
5 9 10 21 21
6 9 10 42 43
4 10 10 11 11
5 10 10 15 14
-1 -6 11 27 25
0-611 15 15
-4-511 13 9
-3-5 11 12 12
-I -5 11 13 12
-3-4 11 16 15
-2-4 11 14 14
0-211 7 6
2 -2 11 11 14




-2 -111 7 5
0-111 28 30
1 -1 11 25 25
2 -1 11 15 14
3 -1 11 12 13
4-111 27 24
5 -1 11 18 18
-6 0 11 38 39
-5 O 11 29 29
-4 0 11 17 17
-3 0 11 28 29
PAGE 13
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK5 C18H30N2O6 P-l Z:1
H K L 10FO 10FC
-1 0 11 13 18
1 O 11 16 11
2011 12 16
3 0 11 10 7
4 0 11 13 10
5 0 11 14 15
6 0 11 7 5
-6 1 11 49 46
-5 1 11 35 34
-4 '1 11 14 12
-3 1 11 19 20
-1 1 11 7 6
1 1 11 24 23
2 1 11 22 29
3 1 11 22 29
4 1 11 19 21
5 1 11 24 25
2311 64 66
3 3 11 59 54
4 3 11 26 27
7 3 11 10 8
8 3 11 9 8
-5 4 11 46 44
-4411 37 36
-3 4 11 23 21
-2 4 11 37 36
-1411 89 87
0 4 11 59 58
1 4 11 13 13
2411 23 26
3 4 11 51 53
4 4 11 50 51
7 4 11 18 20
9 4 11 10 4
-3 7 11 16 15
-2 7 11 23 21
-1 7 11 25 26
0 7 11 47 49
1 7 11 29 30
2 7 11 18 18
3 7 11 12 12
4 7 11 7 4
5 7 11 34 33
7 7 11 14 15
8 7 11 23 23
-2 8 11 19 19
-1 8 11 26 24
0 8 11 25 23
1' 8 11 23 22
3 8 11 17 18
4 8 11 19 18
2 -3 12 17 15
3 -3 12 22 22
4 -3 12 25 24
-5 -2 12 3 3
-1 -2 12 11 9
0 -2 12 23 27
1 -2 12 30 32
2 -2 12 12 14
3 -2 12 33 32
4 -2 12 42 41
5 -2 12 17 IS
-4 -1 12 3 5
-2 -1 12 12 13
-1 -1 12 19 17
0 -1 12 11 12
1 -1 12 11 14
2 -1 12 15 14
-1 1 12 9 7
0 1 12 13 19
2 1 12 23 24
4 1 12 20 19
5 1 12 43 47
6 t 12 20 19
7 1 12 10 13
-5 2 12 27 27
-3 2 12 15 16
0 2 12 6 6
1 2 12 20 22
2 2 12 11 13
3 2 12 23 25
4 2 12 19 16
-5 3 12 13 11
-4 3 12 15 18
-3 3 12 33 32
6 1 11 11 13
8 1 11 9 7
-6211 14 9
-4 2 11 9 11
-3211 20 21
-2 2 11 28 27
0 2 11 16 14
1211 28 31
2 2 11 17 20
3 2 11 19 21
4 2 11 26 26
-5 3 11 55 54
-4 3 11 32 32
-3 3 11 14 14
-1 3 11 52 51
0 3 11 17 15
1 3 11 54 57
-4511 16 16
-2 5 11 35 34
-1511 27 25
0 511 34 34
2 5 11 42 40
3 5 11 7 6
-4 611 15 14
-2611 13 12
-1 6 1 1 12 43
0 6 11 73 76
1 6 11. 47 47
2 6 11 13 15




3 6 11 21 20
5 8 11 30 32
6 8 11 23 31
7 8 11 8 10
3 9 11 13 14
4911 10 7
5 9 11 27 27
6 9 11 13 12
3 10 11 10 12
-2 -5 12 20 13
-1 -5 12 25 23
1 -5 12 9 10
-1 -4 12 12 12
1 -4 12 10 11
-3 -3 12 15 14
-1 -3 12 27 24
0 -3 12 33 34
1 -3 12 23 22
3 -1 12 9 9
-5 0 12 10 10
-4 O 12 14 14
-3 O 12 21 21
-2 0 12 29 29
-1 0 12 19 20
0 0 12 9 11
1 0 12 24 23
2 0 12 19 22
3 0 12 26 27
4 0 12 32 29
5 0 12 41 41
6 0 12 19 20
-5 1 12 23 22
-4 1 12 15 14
-3 1 12 31 30
-2 1 12 18 19
-2 3 12 20 20
-1 3 12 16 14
0 3 12 17 20
1 3 12 11 10
2 3 12 30 30
3 3 12 13 15
5 3 12 14 15
6 3 12 16 12
-4 4 12 38 37
-3 4 12 24 22
-2 4 12 19 17
-1 4 12 30 30
0 4 12 15 16
3 4 12 15 17
4 4 12 18 20
5 4 12 13 14
6 4 12 17 16
PAGE 14
H K L 10FO 10FC H K L lOFO 10FC H K L 10FO 10FC H K L 1BF0 10FC
noctrDwcri ai,iti pai rm ATtrn ctdiiptiidc captpidc cno vriK riouTnwonc D_1 7• 1
H K L 10FO 10FC
-4 5 12 40 38
-3 5 12 11 9
-2 5 12 15 15
-1 5 12 58 57
0 5 12 56 56
1 5 12 14 13
2 5 12 3 7
3 5 12 26 28
4 5 12 27 27
-2 6 12 10 7
~ 1 6 12 32 32
0 6 12 37 39
1 6 12 25 23
2 6 12 9 9
3 b 12 9 9
4 6 12 16 15
6£ 0 II 10
4 9 12 29 28
1 -4 13 16 17
-2 -3 13 18 20
-1 -3 13 32 30
1 -3 13 31 30
2 -3 13 37 34
3 -3 13 26 24
4 -3 13 13 13
-4 -2 13 15 12
-3 -2 13 8 11
-2 -2 13 20 20
-1 -2 13 31 31
0 -2 13 20 19
2 -2 13 8 9
3 -2 13 15 17
4 -2 13 22 22
5 -2 13 13 12
-3 .2 13 18 17
-2 2 13 29 29
0 2 13 34 34
3 2 13 9 6
4 2 13 24 21
5 2 13 34 34
6 2 13 24 25
-2 3 13 21 22
-1 3 13 9 11
0 3 13 11 12
3 3 13 8 5
5 3 13 21 20
6 3 13 11 11
-4 4 13 10 9
-3' 4 13 22 22
-2 4 13 31 31
-1 4 13 21 21
2 6 13 16 13
3 6 13 10 12
5 6 13 10 9
6 6 13 9 9
7 6 13 8 4
-2 7 13 16 17
2 7 13 11 12
3 7 13 17 17
4 7 13 29 2E
6 7 13 16 IE
0 8 13 12 10
1 8 13 17 IE
2 8 13 15 lc
3 8 13 27 22
4 8 13 32 22
2 9 13 23 22
3 9 13 13 1
2 0 14 20 17
-2 1 14 16 17
-1 1 14 22 21
0 1 14 42 39
1 1 14 30 29
2 1 14 9 8
3 1 14 11 11
6 1 14 18 16
-3 2 14 14 12%'
-1 2 14 15 14
0 2 14 51 49
1 2 14 44 44
2 2 14 24 24
3 2 14 20 23
4 2 14 22 23
5 2 14 12 12
7 2 14 13 11
6 6 12 21 2
-2 7 12 16 1
-1 7 12 13 1
0 7 12 47 4
1 7 12 45 4
3 7 12 7
5 7 12 19 I
6 7 12 13 1
-1 8 12 28 3
0 8 12 77 7
1 8 12 68 6
2 8 12 40 3
3 8 12 21 2
4 8 12 91
1 9 12 25 2
2 9 12 18 1
3 9 12 19 2
0 -1 13 21 2
2 -1 13 17
4-1 13 20
5 -1 1'3 8
-3 O 13 14
-1 0 13 12
0 0 13 26;
1 0 13 14
3 0 13 7
4 0 13 16
0 1 13 11
1 1 13 9
2 1 13 19
5 1 13 24
6 1 13 12
7 1 13 10
-4 2 13 11
0 4 13 9 1(
2 4 13 10 f
3 4 13 23 2'
5 4 13 9 11
6 4 13 20 l:
7 4 13 9 i
-3 5 13 25 2'
-2 5 13 32 3;
-1 5 13 38 3
0 5 13 22 2'
2 5 13 28 2
3 5 13 28 2
4 5 13 13
6 5 13 7
7 5 13 12 1
-1 6 13 18 1
0 6 13 10 1
4 9 13 21 H
-1 -3 14 8
2 -3 14 22 2
-1 -2 14 20 1
0 -2 14 8
2 -2 14 15 1
-3 -1 14 91
-2 -1 14 27 2
-1 -1 14 57 5
0 -1 14 46 4
2 -1 14 20 1
3 -1 14 20 2
4 -1 14 12 1
-2 0 14 12 1
-1 0 14 31 2
0 0 14 26 2
1 0 14 19 2
-2 3 14 16 1
0 3 14 10 If
1 3 14 9 1
2 3 14 8 1
3 3 14 16 1;
4 3 14 21 2f
-3 4 14 10«
-2 4 14 17 1!
-1 4 14 9!
0 4 14 14 1.
2 4 14 22 2
5 4 14 26 2i
-2 5 14 10
0 5 14 22 2
4 5 14 13 1
5 5 14 16 1
6 5 14 16 1
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OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK5 C18H30N2OS P-l Z:1
H K L 10F0 10FC
-I 6 14 23 23
3 6 14 8 8
4 6 14 9 4
5 6 14 17 15
-1 7 14 12 3
0 7 14 8 3
1 7 14 11 11
3 7 14 22 22
1 8 14 13 19
4 8 14 14 14
0 -2 15 10 10
1 -2 15 21 19
2 -2 15 23 20
3 -2 15 14 13
-2 -1 15 15 15
-1 -I 15 15 16
0 -1 15 22 22
8 0 15 20 19
4 0 15 10 10
-1 1 15 21 22
0 1 15 29 28
2 1 15 28 25
3 1 15 28 25
4 1 15 18 18
6 1 15 9 8
-1 2 15 ,8 4
1 2 15 13 13
3 2 15 15 17
4 2 15 26 25
5 2 15 8 8
-1 3 15 11 12
0 3 15 38 38
1 3 15 45 44
2 3 15 20 20
0 4 15 20 29
1 4 15 30 30
2 4 15 12 13
3 4 15 17 16
4 4 15 23 23
5 4 15 17 15
6 4 15 17 14
-2 5 15 8 9
-1 5 15 10 9
1 5 15 12 3
2 5 15 15 14
2 6 15 16 17
3 6 15 15 15
4 6 15 9 12
5' 6 15 32 32
6 b 15 28 23
0 7 15 12 10
-1 0 16 19 17
1 0 16 20 20
2 0 16 39 34
3 0 16 34 31
1 1 16 10 7
2 1 16 24 24
3 1 16 42 39
4 1 16 19 19
-2 2 16 17 13
1 2 16 19 19
2 2 16 25 23
3 2 16 20 19
4 2 16 11 12
-I 3 16 16 17
0 3 16 19 18
2 3 16 29 28
3 3 16 48 46
0 4 16 14 15
4 4 lb 26 26
5 4 16 23 20
0 5 16 10 12
1 5 16 19 18
0 6 16 12 12
1 6 16 18 18
3 1 17 9 6
1 2 17 11 8
2 2 17 11 10
3 2 17 24 22
3 3 17 16 16
0 4 17 18 17
2 4 17 9 8
3 4 17 11 12
4 4 17 19 19
1 5 17 20 19
1 -1 15 26 24
2-1 15 41 39
3 -1 15 37 35
-t 8 15 18 19
3 3 15 7 10
4 3 15 23 22
5 3 15 21 22
2 7 15 9 9
5 7 15 18 20
0 -1 16 11 11
4 3 16 47 44
5 3 16 25 25
-1 4 16 20 18
2 5 17 11 10
3 5 17 13 13
4 5 17 28 25
PAGE 16
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
Table E-4. Observed and calculated structure factors for N,N'-di(jD-
chlorophenyl)piperazine N,N'-dioxide tetrahydrate (IV)
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK7 C14H24N2CL2O2.4H20 P21C Z:2
H K L 10FO 10FC
1 0 O 289 292
2O0 155 154
3 0 0 525 509
4 0 O 761 758
5 O 0 387 355
b 0 0 73 7 4
7 0 0 319 327
8 0 O 105 106
9 0 0 30 28
10 0 0 f bO
11 O O 69 69
12 O 8 .165 163
1 1 O 23 25
2 1 O 258 252
3 1 0 484 482
4 1 O 33 28
r- 4 .—j— i.—•
11 2 0 109 105
1 3 0 678 673
2 3 0 32 24
330 165 163
4 3 0 473 465
5 3 0 142 148
630 160 153
7 3Q 62 62
3 3 O 190 202
9 3 0 36 42
10 3 O 107 111
11 3 0 121 123
0 4 0 540 534
1 4 0 500 431
2 4 0 045 836
3 4 O 20 22
4 4 0 36 21
115 0 85 87
0 6 0 277 231
1 6 0 483 466
2 6 0 301 305
3 6 0 29 26
4 6 0 60 53
5 6 0 434 443
6 6 0 23 15
7 6 0 133 138
8 6 0 69 67
960 151 143
10 6 0 105 99
11 6 O 61 57
1 7 0 117 123
270 121 127
3 7 0 205 206
4 7 O 301 298
2 9 0 69 70
3 9 0 39 83
4 9 0 227 227
5 9 0 92 93
690 152 152
7 9 0 99 100
8 9 0 92 83
9 9 0 76 74
0 10 0 225 227
1 10 0 111 109
3 10 0 363 365
4 10 0 116 119
5 10 0 33 33
6 10 O 54 54
7 10 0 157 153
3 10 O 51 49
9 10 0 34 78
3 13 0 91 90
4 13 0 137 138
6 13 0 52 53
1 14 0 83 96
2 14 0 79 70
3 14 0 22 18
4 14 0 29 27
5 14 9 102 102
6 14 0 31 33
1 15 0 55 52
3 15 0 45 43
4 15 0 65 64
0 16 0 49 54
1 16 0 56 56
2 16 O 103 101
-10 11 29 30
-3 11 65 65
6 1 O 317 327
7 1 0 58 60
8 I O 86 87
9 1 O 126 129
10 1 0 160 164
11 1 U 62 64
0 2 0 293 289
1 2 0 581 598
2 2 0 39 44
3 2 0 542 543
4 2 0 505 499
5 2 O 296 291
6 2 0 49 46
(' 2 0 o3U b86
8 2 0 253 256
920 133 135
5 4 0 310 313
640 163 169
740 162 161
8 4 O 166 170
9 4 0 25 19
10 4 O 38 41
114 0 31 33
1 5 O 301 300
2 5 O 63 57
3 5 O 359 356
4 5 0- 239 286
550 109 189
6 5 0 175 179
750 15 16
3 5 O 255 254
9 5 G 50 57
10 5 8 79 77
5 7 0 52 57
6 7 0 68 71
t i 0 (i i 3
870 193 198
9 7 9 42 43
10 r 0 b5 bb
0 3 0 320 323
1 8 0 63 61
2 8 0 412 413
3 8 0 86 33
4 8 0 266 274
5 3 O 191 191
630 103 102
7 8 8 210 209
9 8 0 71 73
10 3 0 90 90
1 9 0 222 227
1110 83 37
2 11 O 120 127
3 11 0 311 317
4 11 O 89 9:
6 11 O 126 12:
7 110 60 6f
8 11 O 10O 10;
0 12 9 235 231
1 12 0 62 6f
2 12 0 30 2!
3 12 0 30 2!
4 12 6 77 71
5 12 O 90 8'
6 12 0 19 II
7 12 0 6 f 6
1 13 9 163 16
2 13 0 69 6
-7 11 59 59
-6 1 1 118 110
-5 1 1 342. 336
-4 1 1 168 172
-3 1 1 24 25
-211 18 12
-1 1 1 257 262
0 1 1 475 509
1 1 1 133 138
2 1 1 414 414
311 68 65
4 1 1 478 472
5 1 1 230 232
6 1 1 105 105
711 43 44
311 33 33
9 11 37 39
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OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK7 C14H24N2CL2O2.4H20 P21C Z:2
H K L 10FO 10FC
10 1 1 22 22
11 1 1 29 24
-12 2 1 54 52
-11 21 18 23
-10 2 1 42 43
-9 2 1 103 104
-8 2 1 23 27
-7 2 1 53 51
-6 2 1 22 31
-5 2 1 236 238
-4 2 1 285 288
-3 2 1 280 274
-2 2 1 117 115
-1 2 1 834 864
0 2 1 362 371
121 73 67
221 141 137
0 3 1 217 196
1 3 1 142 139
2 3 1 530 512
3 3 1 157 145
4 3 1 297 287
53 1 119 122
6 3 1 44 43
731 60 58
9 3 1 50 42
931 21 23
10 3 1 55 58
11 3 1 31 19
-11 41 54 51
-10 41 30 33
-9 4 1 75 76
-8 4 1 136 135
-6 4 1 153 154
-8 5 1 95 92
-7 5 1 23 14
-6 5 1 171 175
-5 5 1 151 145
-4 5 1 77 77
-3 5 1 35 33
-2 5 I 185 169
-1 5 1 210 199
0 5 1 258 246
1 5 1 126 118
2 5 1 208 195
3 5 1 215 202
451 151 147





9 6 1 19 4
-10 71 95 94
-971 97 101
-8 7 1 59 62
-6 7 1 194 184
-5 7 1 36 36
-4 7 1 159 163
-3 7 1 147. 144
-2 7 1 51 51
-1 7 1 127 123
0 7 1 311 296
1 7 1 29 31.
271 77 75





10 8 I 35 34
-10 9 1 77 75
-9 9 1 52 49
-8 9 1 29 27
-7 9 1 87 85
-6 9 1 33 32
-5 9 1 110 110
-3 9 1 41 39
-2 9 1 27 29
-191 98 100




5 9 1 136 137
3 2 1 159 148
42 1 315 289
5 2 1 84 80
721 104 103
821 121 120
11 2 1 43 46
-11 3 1 38 39
-10 3 1 33 38
-93 1 114 103
-8 3 1 66 69
-7 3 1 190 194
-6 3 1 195 198
-5 3 1 159 153
-4 3 1 189 173
-3 3 1 223 231
-2 3 1 285 273
-1 3 1 181 177
• « « •
-5 4 1 55 53
-4 4 1 132 131
-3 4 1 49 52
-2 4 1 276 272
-1 4 1 172 167
0 4 1 454 446
1 4 1 266 263
2 4 1 249 245
3 4 1 380 366
4 4 1 64 53
5 4 1• 62 64
6 4 1 62 66
741 114 113
9 4 I 23 9
11 4 1 45 42
-11 5 1 33 29
-9 5 1 79 74
951 60 65
-10 61 64 62
-9 6 1 71 72
-7 6 1 46 43
-6 6 1 31 35
-5 6 1 155 154
-4 6 1 127 126
-3 6 1 91 92
-2 6 t 223 206
-1 b 1 126 124




4 6 1 91 87
561 32 33
661 110 110
• ' • • » • • • • • • —•
771 65 64
971 33 40
-10 8 1 22 20
-3 3 1 71 73
-7 3 1 80 81
-6 8 1 187 189
-5 8 1 120 119
-4 8 1 113 113
-3 3 1 42 44
-2 8 1 61 53
-1 8 1 121 111
081 168 163
1 8 1 128 129
2 8 1 208 209






-6 10 1 22 25
-5 10 1 30 30
-3 10 1 185 192
-2 10 1 80 80
-1 10 1 71 70
0 10 1 14 12
1 10 1 67 63
2 10 1 181 18=
3 10 1 197 197
4 10 1 27 2=
5 10 1 28 31
6 10 I 63 6E
7 10 1 38 4E
3 10 1 54 5E
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OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK7 C14H24N2CL2O2.4H20 P21C Z:2
H K L 10FO 10FC
9 10 1 SI 64
-8 11 1 28 28
-7 11 1 19 10
-6 11 1 23 16
-4111 65 64
-3 11 1 88 87
-2 11 1 167 173
-1 11 1 41 37
Olll 19 22
1 11 1 94 96
211 1 144 150
3 11 1 28 30
5 11 1 19 22
6111 33 34
711 1 63 64
-7 12 1 40 41
-6 12 1 27 28
2 13 I 26 31
4 13 1 63 69
6 13 1 40 45
7 13 1 40 38
-5 14 1 40 43
-4 14 1 42 41
-3 14 1 81 83
-2 14 1 69 72
0 14 1 65 63
1 14 1 21 23
2 14 1 19 18
3 14 1 52 50
5 14 1 50 57
-1 15 I 24 20
1 15 1 76 77
2 15 1 -17 6
3 15 1 23 23
2 0 2 387 375
3 0 2 22 8
402 146 152
5 0 2 254 261
602 131 129
7 0 2 43 41
8 0 2 77 76
9 0 2 246 249
-12 1 2 49 46
-11 1 2 55 49
-10 1 2 47-44
-9 1 2 124 127
-9 1 2 136 130
-7 1 2 31 29
-6 1 2 454 463
-5 1 2 270 268
-4 1 2 213 219
-8 2 2 47 44
-722 253 258
-6 2 2 14 8
-522 127 130
-4 2 2 259 258
-3 2 2 53 56
-222 771 802
-122 159 155
0 2 2 415 425
1 2 2 42 47
2 2 2 539 547
3 2 2 80 76
4 2 2 75 79
5 2 2 319 320
6 2 2 372 381
7 2 2 89 95
8 2 2 18 13
3 3 2 467 468
432 196 198
5 3 2 128 128
6 3 2 241 244
7 3 2 191 196
8 3 2 61 50
18 3 2 102 101
11 3 2 78 78
-11 4 2 118 117
-10 4 2 64 59
-94 2 135 131
-742 175 176
-6 4 2 118 114
-5 4 2 277 278
-4 4 2 99 95
-3 4 2 334 330
-2 4 2 54 63
-5 12 1 61 59
-4 12 1 99 100
-3 12 1 48 49
-2 12 1 81 89
-1 12 1 47 49
0 12 1 4b 42
1 12 1 70 76
2 12 I 78 71
3 12 1 93 100
4 12 1 37 35
6 12 1 18 24
-5 13 1 74 70
-4 13 1 95 102
-3 13 1 45 42
-1 13 1 25 28
0 13 1 34 36
1 13 1 66 71
4 15 1 48 42
-2 16 1 20 19
1 16 1 28 22
2 16 1 28 26
-12 0 2 83 85
-11 0 2 92 96
-10 0 2 106 108
• -9 0 2 260 262
-0 0 2 118 123
-7 0 2 69 72
-5 0 2 310 323
-4 0 2 23 29
-3 0 2 295 308
-2 0 2 353 347
-1 0 2 066 941
0 0 2 335 330
1 0 2 460 456
-3 1 2 160 163
-2 1 2 557 575
-1 1 2 1023 1155
0 1 2 506 521
1 1 2 585 606
212 90 76
3 1 2 305 299
4 1 2 434 426
5 1 2 235 241
6 1 2 358 36=
7 1 2 119 121
9 1 2 183 196
10 1 2 105 96
11 1 2 174 171
-12 2 2 85 86
-U 2 2 55 51
-10 2 2 63 61
9 2 2 145 147
10 2 2 39 85
112 2 64 62
-11 3 2 55 56
-10 32 71 70
-9 3 2 149 149




-4 3 2 262 262
-3 3 2 52 66
-232 518 52-
-1 3 2 729 736
0 3 2 335 331
1 3 2 223 22-
2 3 2 406 39c
-1 4 2 253 232
0 4 2 285 285
1 4 2 162 162
2 4 2 303 293
3 4 2, 426 417
4 4 2 81 89
5 4 2 126 122
6 4 2 43 40
7 4 2 374 376
8 4 2 16 3
9 4 2 149 146
10 4 2 83 8cJ
11 4 2 114 112
-11 5 2 109 10
-9 5 2 135 135
-852 120 116
-7 5 2 85 8c
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OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK7 C14H24N2CL202.4H20 P21C Z:2
H K L 10FO 10FC
—S 5 2 323 333
-5 5 2 43 52
-4 5 2 279 279
-352 232 232
-2 5 2 369 361
-152 319 313
0 5 2 278 269
1 5 2 382 390
3 5 2 161 172
4 5 2 71 72
5 5 2 74 78
6 5 2 282 285
7 5 2 58 43
8 5 2 f i r8
9 5 2 119 118
10 5 2 120 117
-11 6 2 35 34
10 6 2 102 101
-10 7 2 55 50
-8 7 2 143 142
-7 7 2 44 45
-672 230 233
-5 7 2 54 53
-4 7 2 97 95
-3 7 2 172 181
-272 122 130
-1 7 2 416 410
0 7 2 12 5
1 7 2 349 359
2 7 2 62 61
3 7 2 166 161
4 7 2 306 312
5 7 2 58 60
6 7 2 244 252
4 8 2 35 31
5 8 2 75 74
6 8 2 79 33
7 8 2 144 141
3 8 2 53 54
982 125 124
-10 9 2 95 90
-9 9 2 72 75
-892 105 102
-6 9 2 55 54
-592 104 192
-4 9 2' 153 152
-3 9 2 233 233
-2 9 2 171 163
-1, 9 2 8b 89
0 9 2 49 47
1 9 2 247 253
2 10 2 374 380
3 10 2 187 184
5 10 2 118 123
6 10 2 129 134
7 10 2 111 111
3 ig 2 44 43
-8 11 2 S2 77
-7 11 2. 25 22
-6 11 2 148 147
-5 11 2 36 35
-411 2 105 101
-3 11 2 96 94
-2 11 2 21 17
-1 11 2 136 135
0 11 2 45 43
1 11 2 97 93
2 11 2 31 28
5 12 2 119 118
6 12 2 36 40
7 12 2 89 95
-6 13 2 27 24
-5 13 2 87 85
-4 13 2 109 107
-3 13 2 82 88
-1 13 2 125 126
0 13 2 63 70
1 13 2 60 56
2 13 2 50 55
3 13 2 135 135
6 13 2 65 65
-6 14 2 35 42
-5 14 2 63 66
-4 14 2 89 92
-3 14 2 75 72
-10 6 2 30 37
-9 6 2 225 224
-6 6 2 21 22
-562 149 152
-4 6 2 312 310
-2 6 2 213 225
-162 175 169
0 6 2 402 404
1 6 2 110 101
2 6 2 172 172
3 6 2 453 437
• 4 6 2 447 457
5 6 2 22 20
6 6 2 32 33
762 175 166
8 6 2 77 73
9 6 2 74 75
7 7 2 41 40
3 7 2 85 85
9 7 2 91 90
10 7 2 72 71
-10 8 2 137 135
-9 8 2 88 86
-8 8 2 37 40
-7 8 2 96 93
-6 8 2 115 117
-5 8 2 321 327
-4 8 2' 49 40
-382 165 164
-2 8 2 78 83
0 8 2 21 18
18 2 59 57
2 8 2 171 175
3 8 2 28 29
292 183 190
3 9 2 203 212
4 9 2 102 102
592 109 103
6 9 2 97 97
7 9 2 93 94
8 9 2 185 177
-9 10 2 33 32
-7 10 2 48 48
-6 10 2 57 55
-5 10 2 123 126
-4 10 2 31 26
-3 10 2 31 33
-2 10 2 252 259
-1 10 2 34 41
0 10 2 141 142
1 10 2 61 58
3 11 2 25 19
4 11 2 87 81
5 11 2 102 99
6 11 2 74 70
7 11 2 35 36
-7 12 2 65 69
-6 12 2 64 67
-5 12 2 110 107
-4 12 2 155 149
-3 12 2 100 106
-2 12 2 113 116
-1 12 2 62 61
0 12 2 43 42
1 12 2 107 108
2 12 2 165 167
3 12 2 103 104
4 12 2 31 24
-2 14 2 66 64
0 14 2 135 140
2 14 2 96 95
3 14 2 43 38
4 14 2 44 42
5 14 2 70 6e
-3 15 2 103 95
-2 15 2 31 36
-1 15 2 75 77
2 15 2 52 49
3 15 2 49 43
4 15 2 34 29
0 16 2 80 77
-9 1 3 18 3
-7 1 3 119 118
-6 13 91 90
-5 1 3 155 154
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OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK7 C14H24M2CL2O2.4H20 P21C Z:2
H K L 10FO 10FC
-4 1 3 234 227
-3 1 3 251 232
-2 1 3 308 296
-1 1 3 44 43
0 1 3 479 472
1 1 3 125 12
2 1 3 127 137
3 13 49 43
4 1 3 177 17
5 I 3 171 170
613 55 53
7 1 3 118 117
813 52 5E
9 1 3 22 27
10 1 3 123 HE
1113 47 57
9 2 3 37 41
10 2 3 33 32
112 3 45 4
-1 1 3 3 33 3£
-9 3 3 18 23
-8 3 3 26 3E
-7 3 3 205 2 IE
-633 210 213
-5 3 3 82 83
-4 3 3 91 8E
-3 3 3 90 8f
-2 3 3 353' 34!
-1 3 3 253 257
0 3 3 226 22f
13 3 98 8!
2 3 3 406 39-
3 3 3 226 21-
1 4 3 219 21
2 4 3 442 42






9 4 3 25 2
-11 5 3 47 E
-953 119 12
-8 5 3 50 E
-753 14
-653 160 16
-5. 5 3 65 6
-4 5 3 39 2
-3 5 3 160 !c
-5 6 3 28 27
-4 6 3 29 32
-3 6 3 60 64
-263 204 194
-1 63 209 203
0 6 3 105 97
163 137 13
2 6 3 168 16
3 6 3 72 66
4 6 3 51 5!
5 6 3 38 37
6 6 3 29 IS
7 6 3 32 3E
10 6 3 69 6E
-10 7 3 111 117
-9 7 3 104 101
-8 7 3 37 3!
-4 8 3 47 47
-3 8 3 143 142
-2 8 3 66 67
-1 83 102 102
0 8 3 62-56
1 8 3 285 286
2 8 3 83 87
3 8 3 263 26?
4 3 3 134 13!
5 8 3 103 117
7 8 3 49 57
8 8 3 55 5i
-8 9 3 48 4'
-7 9 3 31 3
-6 9 3 75 7
-5 9 3 30 3
-4 9 3 42 4
-8 2 3 29
-7 2 3 72
-6 2 3 48
-5 2 3 132 1
-423 185 1
-323 116 1
-2 2 3 618 6
-1 2 3 304. 2
023 339 3
1 2 3 93
2 2 3 423 4
3 2 3 127 1
423 249 2
5 2 3 118 1
6 2 3 340 3
7 2 3 63
O-| 7 07
433 54 i




10 3 3 28
-10 4 3 52
-9 4 3 78
-8 4 3 17
-7 4 3 216 2
-6 4 3 78
-5 4 3' 153 1
-4 4 3 86
-3 4 3 233 2
-2 4 3 52
i -1 4 3 399 3
: 0 4 3 325 3
2 -1 5 3 248 2
4 0 5 3 242 2
3 1 5 3 68
3 2 5 3 149 1
5 3 5 3 230 2
4 4 5 3 45
6 5 5 3 45
3 6 5 3 105 I
4 7 5 3 35
8 9 5 3 53
3 10 5 3 69
2 -11 6 3 62
0 -10 6 3 37
0 -9 6 3 84
3 -8 6 3 81
6 -7 6 3 75
9 -6 6 7;
5 -7 7 3 56 5
8 -5 7 3 25 2
9 -4 7 3 62 6
8- 3 7 3 44 4
9 -2 7 3 71 6
8 -173 215 20
8 073 105 10
0 1 7 3 72 7
0 2 7 3 258 25
3 3 7 3 86 7
5 4 7 3 95£
17 5 7 3 92 E
16 6 7 3 98 IE
18 7 7 3 22 2
17 8 7 3 22 2
'6 -6 8 3 106 IE
!5 -5 8 3 136 12
1 -393 121 12
1 -2 9 3 19 2
! -1 9 3 51 5
! 0 9 3 92 9
1 3 9 3- 223 22
1 4 9 3 106 10
593 64 7
1 7 9 3 26 2
5 8 9 3 86£
3 9 9 3 53 E
3 -9 10 3 22!
2 -7 10 3 50
3 -6 10 3 38 2
5 -5 10 3 62 E
3 -4 10 3 60(
5 -3 10 3 41
7 -2 10 3 48
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OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK7 C14H24N2CL2O2.4H20 P21C 2:2
H K L lOFO 10FC
0 10 3 83 83
1 10 3 93 91
2 10 3 79 94
3 10 3 24 24
4 10 3 50 48
5 10 3 47 50
6 10 3 47 43
7 10 3 48 57
8 10 3 61 51
-7113 33 35
-5 11 3 22 22
-411 3 137 139
-311 3 71 73
-2 11 3 63 61
-1 11 3 33 31
0 11 3 29 32
1 11 3 133 141
-4 13 3 45 46
-3 13 3 34 40
-1 13 3 57 60
3 13 3 17 2
4 13 3 58 55
-4 14 3 154 147
-3 14 3 70 81
-2 14 3 71 67
-1 14 3 33 30
0 14 3 89 86
1 14 3 36 31
2 14 3 24 20
4 14 3 51 54
0 15 3 68 66
1 15 3 20 11
3 15 3 72 71
-11 0 4 31 37
7 0 4 126 127
8 0 4 56 49
9 0 4 60 60
10 0 4 214 201
-11 1 4 93 93
-10 14 43 41
-9 1 4 25 16
-e 1 4 193 197
-7 1 4 176 181
-6 1 4 57 54
-5 1 4 160 162
-4 1 4 243 249
-3 14 75 73
-2 1 4 230 225
-l 1 4 225 231
014 91 93
1 1 4 176 182
-2 2 4 343 355
-1 2 4 29 38
0 2 4 220 220
1 2 4 134 128
2 2 4 138 147
3 2 4 107 105
4 2 4 81 77
5 2 4 227 231
6 2 4 123 126
7 2 4 146 144
9 2 4 163 155
10 2 4 71 71
-1 1 3 4 45 48
-10 3 4 56 58
-9 3 4 88 89
-8 3 4 48 45
-734 181 184
-9 4 4 96 91
-844 140 145
-7 4 4 247 249
-6 4 4 41 39
-444 159 164
-3 4 4 413 417
-2 4 4 377 379
-14 4 63 66
0 4 4 320 329
14 4 69 66
2 4 4 294 306
3 4 4 226 225
4 4 4 354 362
5 4 4 111 1 10
6 4 4 90 86
7 4 4 45 42
8 4 4 43 47
2113 91 98
3 11 3 33 32
4 113 54 58
5 11 3 47 50
7113 46 39
-7 12 3 54 54
-6 12 3 45 45
-3 12 3 37 36
-2 12 3 42 42
-1 12 3 41 43
0 12 3 84 87
1 12 3 112 116
2 12 3 30 27
3 12 3 82 87
5 12 3 58 59
7 12 3 82 82
-5 13 3 113 111
-10 0 4 98 97
-9 0 4 97 92
-8 0 4 94 98
-704 141 141
-6 0 4 257 257
-5 0 4 214 215
-4 O 4 117 111
-3 0 4 232 226
-2 0 4 767 783
-1 0 4 205 208
0 0 4 401 415
1 0 4 281 273
2 0 4 468 459
3 0 4 09 83
4 0 4 364 373
5 0 4 495 499
6 0 4 74 75
214 29 23
3 1 4 217 223
4 1 4 144 142
5 1 4 168 168
7 14 63 63
8 1 4 179 179
9 1 4 20 19
10 1 4 94 98
-11 2 4 39 38
-10 2 4 85 86
-9 2 4 70 69
-8 2 4 148 140
-7 2 4 247 251
-6 2 4 59 57
-524 241 255
-4 2 4 58 58
-3 2 4 617 634
-6 3 4 214 219
-4 3 4 99 104
-3 3 4 104 102
-234 196 190
-1 3 4 91 101
0 3 4 98 101
1 3 4 379 374
2 3 4 46 46
3 3 4 153 163
4 3 4 118 118
5 3 4 68 67
6 3 4 325 334
7 3 4 64 64
8 3 4 102 102
934 46 43
10 3 4 56 64
-10 4 4 70 76
9 4 4 88 33
-10 5 4 108 103
-8 5 4 29 22
-7 5 4 48 54
-6 5 4. 132 130
-4 5 4 29 34
-3 5 4 318 317
-254 199 197
-154 115 119
1 5 4 244 245
2 5 4 213 204 %
3 5 4 72 71
4 5 4 .136 140
5 5 4 141 139
6 5 4 49 46
8 5 4 187 187
954 44 50
PAGE 6
H K L 10FO 10FC H K L 10FO 10FC H K L 10FG 10FC H K L 10FO 10FC
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK7 C14H24N2CL2O2.4H20 P21C Z:2 PAGE 7
H K L 10FO 10FC H K L 10F0 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
10 5 4 99 99
-10 6 4 141 137
-9 6 4 57 54
-764 196 197
-5 6 4 249 253
-4 6 4 53 48
-364 197 198
-16 4 34 26
0 6 4 358 360
1 6 4 89 86
2 6 4 92 93
4 6 4 25 21
5 6 4 282 290
6 6 4 49 52
764 149 148
9 6 4 b 8 69
-10 7 4 130 123
-9 8 4 40 45
-7 8 4 62 58




-1 8 4 42 38
0 8 4 266 273
1 9 4 141 142
2 8 4 123 125
3 8 4 196 194
4 8 4 145 141
5 8 4 112 112
6 8 4 83 81
7 8 4 58 56
8 8 4 56 60
-8 9 4 82 78
-7 10 4 85 86
-6 10 4 72 70
-5 10 4 144 143
-3 10 4 28 23
-2 10 4 133 128
-1 10 4 152 146
0 10 4 48 43
1 10 4 25 24
2 10 4 173 168
3 10 4 23 32
4 10 4 37 39
5 10 4 70 70
7 10 4 140 134
-8 11 4 38 42
-7. 11 4 68 71
-611 4 20 18
-5 11 4 69 71
2 12 4 89 87
5 12 4 52 52
6 12 4 45 47
-6 13 4 64 65
-5 13 4 39 34
-3 13 4 111 110
-2 13 4 81 80
-1 13 4 24 25
0 13 4 20 26
1- 13 4 70 71
2 13 4 63 63
3 13 4 95 92
4 13 4 113 106
5 13 4 57 57
-4 14 4 50 42
-3 14 4 57-61
-2 14 4 24 20
6 1 5 181 184
9 1 5 46 42
-11 2 5 22 20
-9 2 5 20 21
-8 2 5 70 69
-7 2 5 86 89
-6 2 5 18 2
-5 2 5 21 15
-325 171 165
-2 2 5 267 260
-125 187 188
0 2 5 117 120
1 2 5 54 59
2 2 5 164 161
3 2 5 111 109
5 2 5 237 240
6 2 5 157 161
-9 7 4 64 67
-7 7 4 29 33
-6 7 4 221 222
-5 7 4 58 54
-474 110 112
-3 7 4 81 78
-2 7 4 92 93
-17 4 84 85
074 147 149
1 7 4 168 170
2 7 4 87 87
3 7 4 245 249
5 7 4 32 30
674 137 136
7 7 4 57 64
8 7 4 116 115
9 7 4 53 51
-7 9 4 54 57
-6 9 4 111 111
-5 9 4 16 10
-4 9 4 174 177
-3 9 4 70 71
-2 9 4 31 34
-1 9 4 111 117
0 9 4 220 228
1 9 4 195 194
2 9 4 110 121
3 9 4 57 55
5 9 4 92 95
6 9 4 139 142
7 9 4 52 45
8 9 4 29 34
-9 10 4 85 83
-8 10 4 68 70
-411 4 154 162
-3114 75 80
-2 11 4 21 14
-1 1 1 4 80 76
0 11 4 27 26
1 11 4 228 229
2 11 4 90 95
4 114 84 82
5 11 4 75 68
6 114 62 67
7 1 1 4 40 37
-7 12 4 31 28
-5 12 4 134 128
-4 12 4 17 21
-2 12 4 93 96
-1 12 4 60 65
0 12 4 134 135
0 14 4 49 49
1 14 4 20 13
3 14 4 29 34
-1 15 4 63 58
1 15 4 137 137
-9 15 52 53
-7 15 44 51
-6 1 5 43 45
-5 15 64 68
-4 15 92 91
-3 1 5 108 97
-2 1 5 112 110
-1 1 5 181 183




7 2 5 91 91
8 2 5 34 36
9 2 5 93 94
-11 3 5 20 4
-935 125 124
-6 3 5 23 24
-335 149 157
-2 3 5 86 92
-1 3 5 84 83
0 3 5 153 145
1 3 5 196 200'
2 3 5 22 29
3 3 5 77 80
5 3 5 78 78
6 3 5 17 4
7 3 5 34 23
3 3 5 49 51
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK7 C14H24N2CL202.4H20 P21C 2:2
H K L 1QFO 10FC
9 3 5 35 42
-9 4 5 28 23
-7 4 5 70 69
-6 4 5 20 19
-5 4 5 57 60
-4 4 5 66 66
-3 4 5 283 289
-2 4 5 40 35
-145 98 102
0 4 5 13 15
1 4 5 20 12
2 4 5 205 205
3 4 5 57 59
4 4 5 74 77
9 4 5 94 90
-10 5 5 30 33




1 6 5 1B0 183
2 6 5 15 20
4 6 5 37 37
6 6 5 22 21
-10 7 5 21 17
-8 7 5 32 26
-6 7 5 63 64
-5 7 5 96 99
-4 7 5 77 74
-3 7 5 82 85
-17 5 39 34
0 7 5 229 233
17 5 23 30
2 7 5 33 29
7 8 5 34 38
8 8 5 73 76
-7 9 5 37 33
-6 9 5 83 88
-495 98 105
-3 9 5 64 62
-2 9 5 77 74
-1 9 5 47 46
0 9 5 43 44%
19 5 56 59
2 9 5 123 127
4 9 5 50 50
5 9 5 18 16
-7 10 5 41 42
-5 10 5 49 53
-3 10 5 42 40
-2 10 5 32 27
0 12 5 90 90
2 12 5 144 146
3 12 5 73 74
-5 13 5 101 94
-1 13 5 37 35
0 13 5 18 10
1 13 5 32 36
2 13 5. 18 10
4 13 5 63 64
-3 14 5 23 15
-1 14 5 72 66
0 14 5 30 27
1 14 5 37 43
•10 0 6 59 55
-9 0 6 85 82
-7 0 6 217 222
-6 0 6 62 69
-6 1 6 142 143
-5 1 6 118 119
-4 1 6 121 121
-3 1 6 164 166
-2 1 6 148 153
-1 1 6 202 195
0 1 6 150 151
1 1 6 178 181
2 16 44 42
3 1 6 171 163
4 1 6 269 271
5 1 6 93 98
616 93 94
716 53 51
8 1 6 85 81
9 16 80 84
-9 2 6 64 64
-755 116 118
-6 5 5 31 32
-355 186 186
-2 5 5 53 50
-155 212 212
0 5 5 173 174
15 5 78 78
5 5 5 75 77
655 22 16
7 5 5 32 34
8 5 5 93 87
-10 65 33 32
-9 6 5 33 37
-8 6 5 26 16
-7 6 5 35 40
-6 6 5 59 60
-5 6 5 40 45
3 7 5 38 31
4 7 5 21 29
5 7 5 64 68
675 19 23
•
7 7 5 25 25
8 7 5 70 70
-7 8 5 37 43
-6 8 5 41 41
-3 8 5 46 47
-2 8 5 22 23
-1 8 5 18 25
0 8 5 85 79
1 8 5 117 118
3 9 5 76 75
485 136 143
5 8 5 47 46
6 8 5 33 34
0 10 5 78 83
1 10 5 73 73
2 10 5 52 52
3 10 5 70 68
4 10 5 66 65
5 10 5 27 21
6 10 5 35 28
7 10 5 71 69
-5 11 5 47 43
-4115 37 33
2 11 5 41 41
3 11 5 125 121
5 11 5 53 56
6 11 5 23 19
-6 12 5 20 17
-5 12 5 56 55
-1 12 5 53 61
-506 141 135
-406 169 171
-3 0 6 215 213
-2 0 6 32 32
-10 6 82 81
006 125 131
1 O 6 241 240
2 0 6 19 21
3 0 6 55 61
4 0 6 233 244
6 0 6 68 64
706 140 141
3 0 6 32 27
906 107 106
-9 1 6 104 106
-8 16 66 60
-7 1 6 77 77
-3 2 6 55 54
-4 2 6 83 81
-326 127 129
-2 2 6 50 50
-1 2 6 42 44
8 2 6 296 301
12 6 54 51
2 2 6 162 153
326 173 178
426 197 197
5 2 6 22 15
6 2 6 45 41
7 2 6 115 121
3 2 6 51 54
9 2 6 67 65
-10 3 6 31 26
-936 148 153
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H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK7 C14H24N2CL2O2.4H20 P21C Z:2
H K L 10FO 10FC
-836 187 190
-6 3 6 77 74
-4 3 6 238 223
-3 3 6 344 345
-236 172 178
-1 3 b 70 72
0 3 6 41 41
1 3 6 125 126
2 3 6 70 73
3 3 6 252 255
4 3 6 63 67
5 3 6 104 103
6 3 6 92 93
8 j 6 88 87
9 3 6 46 43
-7 4 6 93 91
—b 4 6 'j 3 b4
-5 5 6 66 62
-4 5 6 312 320
-3 5 6 86 89
-2 5 6 31 32
-1 5 6 362 363
056 141 142
1 5 6 151 153
2 5 6 44 48
3 5 6 131 130
456 159 164
5 5 6 26 24
6 5 6 52 51
756 28 14
8 5 6 80 82
-9 6 6 40 35
-8 6 6 71 70
-7 6 6 34 37
-7 7 6 49 53
-6 7 6 79 74
-5 7 6 83 83
-4 7 6 89 87
-3 7 6 38 40
-2 7 b 42 40
-176 132 134
0 7 6 62 59
1 7 6 49 46
3 7 6 104 100
476 105 109
576 25 19
6 7 6 67 67
-3 8 b 44 42
-7, 8 6 89 89
-6 8 6 21 20
-5 8 6 163 164
5 9 6 66 66
6 9 6 86 87
-7 10 6 62 66
-5 10 6 56 56
-4 10 6 107 110
-3 10 6 32 28
-1 10 6 33 24
0 10 6 168 166
2 10 6 49 43
3 10 6 50 49
4 10 6 104 101
5 10 6 32 30
6 10 6 49 44
-6 11 6 54. 52
-4 11 6 69 69
-3 11 6 47 48
-2 11 6 106 102
-3 1 7 169 172
-2 1 7 108 111
-1 1 7 122 120
0 1 7 28 29
11 7 45 45
2 1 7 65 66





-10 2 7 74 74
-9 2 7 21 11
-8 2 7 24 23
-7 2 7 18 9
-5 2 7 73 71
-4 2 7 28 22
-546 169 168
-4 4 6 97 93
-3 4 6 6b 68
-2 4 6 98 96
-1 4 6 116 119
0 4 6 26 20
14 6 25 21
2 4 6 114 117
3 4 6 54 56
446 119 125
546 176 183
6 4 6 101 103
7 4 6 107 102
8 4 6 53 58
-856 151 148
-7 5 6 50 48
-6 5 6 40 39
-6 6 6 16 15
-5 6 6 62 61
-466 157 159
-3 6 6 35 31
-266 134 135
-1 6 6 237 241
0 6 6 29 28
1 6 6 254 260
2 6 6 272 273
3 6 6 69 71
4 6 6' 114 118
5 6 6 100 99
6 6 6 133 136
7 6 6 42 46
8 6 6 71 69
-9 7 6 26 35
-8 7 6 37 34
-3 8 6 91 89
-136 143 139
0 3 6 255 259
18 6 71 73
2 8 6 29 24
3 8 6 51 51
4 8 6 62 62
5 3 6 32 38
7 8 6 94 97
-8 9 6 46 33
-6 9 6 73 72
-5 9 6 35 35
-3 9 6 125 125
-2 9 6 63 65
1 9 6 103 108
2 9 6 51 48
4 9 6 59 55
-1 11 6 55 55
1 11 6 102 101
2 11 6 30 30
3 11 6 68 68
-4 12 6 66 64
-3 12 6 43 46
-I 12 6 53 53
0 12 6 '83 80
1 12 6 20 29
3 12 6 97. 92
4 12 6 58 60
-1 13 6 61 61
1 13 6 38 29
2 13 6 77 77
-9 1 7 64 64
-7 1 7 16 4
-6 1 7 34 31
-3 2 7 34 36
0 2 7 113 116
12 7 40 42
2 2 7 68 72
3 2 7 151 151
4 2 7 57 59
5 2 7 38 40
8 2 7 41 42
-10 37 30 34
-9 3 7 63 62
-837.61 60
-7 3 7 52 44
-6 3 7 84 88
-5 3 7 54 61
-4 3 7 43 46
-3 3 7 96 96
-1 3 7 52 53
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H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK7 C14H24N2CL202.4H28 P21C 2:2
H K L 10FO 10FC
0 3 7 59 56
2 3 7 48 42
3 3 7 50 50
4 3 7 41 42
5 3 7 61 63
6 3 7 64 65
8 3 7 47 47
-9 4 7 81 83
-6 4 7 32 36
-4 4 7 09 93
-3 4 7 68 69
-2 4 7 140 141
-14 7 73 72
0 4 7 64 65
14 7 44 44
247 16 14
3 4 7 117 120
-6 6 7 32 34
-5 6 7 17 4
-4 6 7 55 57
-2 6 7 59 58
-167 152 155
167 17 15
2 6 7 21 20
4 6 7 42 42
567 26 18
-5 7 7 84 87
-4 7 7 26 27
-3 7 7 26 26
-2 7 7 94 91
-17 7 31 29
0 7 7 166 175
2 7 7 28 23
3 7 7 68 70
19 7 26 27
3 9 7 30 27
4 9 7 22 17
-4 10 7 49 49
-3 10 7 17 7
-1 10 7 13 14
0 10 7 31 32
1 L0 7 60 59
2 10 7 57 54
-4117 68 58
-1 11 7 19 6
0 11 7 82 86
1117 73 67
2 1 1 7 60 55
3 11 7 61 60
0 12 7 37 44
1 12 7 35 39
-2 1 8 62 61
-1 1 8 103 104
0 1 8 100 99
118 36 39
3 1 9 175 174
5 1 8 57 54
6 1 8 36 42
7 1 8' 44 41
-9 2 8 113 111
-728 60 58'
-6 2 8 43 49
-528 105 102
-4 2 8 23 20
-3 2 8 73 71
-228 149 153
-128 121 120
12 8 52 50
-2 4 8 92 95
-1 4 8 31 34
0 4 8 128 127
248 160 161
3 4 8 116 122
448 135 123
-6 5 8 31 20
-3 5 8 33 35
-2 5 8 97 94
0 5 8 28 29
15 8 58 55
2 5 8 22 26
3 5 8 94 94
558 20 15
6 5 3 63 60
-7 6 8 87 31
-6 6 8 35 38
5 4 7 36 33
7 4 7 40 30
-9 5 7 63 66
-6 5 7 33 36
-5 5 7 90 94
-457 134 137
-357 46 43.
-2 5 7 33 34
-157 181 176
1 5 7 120 121
2 5 7 56 59
3 5 7 28 25
4 5 7 33 38
6 5 7 36 32
757 20 14
-8 6 7 56 56
-7 6 7 33 32
477 13 22
6 7 7 77 73
-5 3 7 47 49
-4 8 7 55 58
•
-3 3 7 74 72
-2 8 7 42 40
-18 7 58 54
437 23 18
5 8 7 27 38
6 8 7 25 20
-6 9 7 69 68
-5 9 7 48 46
-4 9 7 39 35
-3 9 7 33 33
-2 9 7 18 16
-1 9 7 31 32
0 9 7 48 51
-9 0 8 25 23
-6 8 8 66 69
-5 0 8 110 115
-4 0 8 39 42
-3 0 8 94 93
-2 0 8 73 71
-108 134 141
0 0 8 63 61
10 3 37 43
2 0 3 199 196
408 113 124
503 110 115
6 0 3 106 99
-8 1 8 35 37
-6 18 35 40
-5 1 8 59 57
-4 13 63 57
228 126 127
3 2 3 118 123
-8 3 8 32 29
-6 3 8 51 46
-5 3 8 55 53
-4 3 3 60 63
-3 3 8 27 21
-2 3 3 23 23
1 3 8 108 111
2 3 3 46 45
3 3 8 79 84
5 3 8 102 98
6 3 8. 73 75
-7 4 8 25 25
-5 4 8 88 92
-448 107 103
-348 131 123
-5 6 3 97 97
-3 6 3 73 70
-2 6 3 62 62
068 123 122
1 6 8 100 93
2 6 3 23 27
3 6 8 55 58
5 6 8 38 38
-7 7 8 67 64
-6 7 8 87 92
-5 7 8 35 36
-4 7 8 30 31
-3 7 8 58 56
-278 151 150
-17 8 93 94
0 7 8 34 40
17 8 59 59
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H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK7 C14H24N2CL202.4H2B P21C Z:2 PAGE 11
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
2 7 8 26 29
3 7 8 44 44
4 7 8 63 65
5 7 8 114 106
-6 8 8 43 47
-5 8 8 41 37
-4 8 8 35 38
-2 8 8 47 36
-1 8 8 49 46
1 8 8 50 48
2 8 8 78 75
3 8 8 36 44
4 8 8 62 59
—b 9 y»' 5 (4
-5 9 8 45 44
-4 9 8 58 62
-1 9 3 64 62
0 11 9 77 75
-8 19 52 45
-7 1 9 37 37
-6 19 33 27
-5 19 34 41
-3 1 9 30 32
-2 1 9 100 103
-119 73 72
019 25 22
2 19 34 39
3 1 9 125 122
4 19 66 69
5 19 54 50
-8 2 9 22 21
-6 2 9 56 53
-5 2 3 48 47
-4 2 9 49 44
-3 3 9 53 49
-2 3 9 22 20
-I 3 -9 52 50
0 3 9 33 34
1 3 9 34 34
2 3 9 61 55
339 3 73
4 3 9 33 26
-7 4 9 37 41
-6 4 9 23 17
-5 4 9 51 46
-2 4 9 58 56
1 4 9 51 53
2 4 9 54 53
5, 4 9 24 24
-7 5 9 24 28
-6 5 9 42 47
-3 6 9 67 72
-16 9 55 55
2 6 9 39 42
-5 7 9 28 26
-3 7 9 43 45
-2 7 3 83 92
17 9 52 46
2 7 9 -35 36
-539 29. 19
-4 8 9 43 48
-3 8 9 66 62
-2 8 9 49 43
-18 9 73 71
18 9 20 22
2 8 9 43 35
-19 9 35 38
-6 O 10 21 12
-4 1 10 74 72
-1 1 10 18 21
0 1 10 49 45
-5 2 10 56 53
-4 2 10 43 43
-3 2 10 46 47
-2 2 10 21 6
2 2 10 81 76
3 2 10 64 59
-4 3 10 95 83
-3 3 10 92 91
-1 3 10 29 30
1 3 10 102 99
2 3 10 89 32
3 3 10 20 4
-3 4 10 53 51
-1 4 IB 64 53
1 9 8 127 122
-4 10 8 48 46
-3 10 8 65 63
-2 10 8 56 55,
-1 10 8 41 36
9 10 8 21 5
1 10 8 27 31
-2 11 8 27 24
-1 11 8 73 76
-2 2 9 20 19
-1 2 9 81 81
0 2 9 66 65
12 9 69 69
229 103 99
3 2 9 134 131
4 2 9 39 33
-6 3 9 72 67
-5 3 9 97 96
-359 106 103
-2 5 9 40 43
-1 5 9 29 33
2 5 9 46 50
3 5 3 30 38
-6 6 9 56 60
-5 6 9 37 38
-4 6 9 26 22
-4 0 10 64 63
-3 O 10 73 71
-2 0 10 63 61
-1 0 10 35 31
1 0 10 21 23
2 0 10 25 24
3 0 10 58 67
-6 1 10 43 44
1 4 10 46 43
-4 5 10 21 25
-3 5 10 96 96
-2 5 10 30 32
1 5 10 59 55
-3 6 10 74 71
0 6 10 66 67
1 6 10 20 11
196
Table E-5. Observed and calculated structure factors for N,N'-
dicyclohexylpiperazine N,N'-dioxide octahydrate (V)
OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK9 C16H30H2O2.8H2O C2M Z:2 PAGE 1
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10F0 10FC
2 0 0 215 209
4 0 0 145 125
6 0 0 1366 1363
8 0 U 15 1.6
10 0 O 258 255
12 0 0 26 44
16 U 0 9 r' 9 r
18 O 0 L14 111
1 t 8 347 342
3 1 0 215 205
5 1 O 659 637
7 1 0 39 33
9 1 O 99 104
11 1 0 136 134
0 2 0 734 742
4 2 0 194 184
K 9 0 -707 1 Qc
14 4 0 62 58
1 5 0 494 479
3 5 0 691 665
5 5 0 241 247
7 5 8 285 287
9 5 0 598 611
11 5 0 99 102
13 5 0 44 46
15 5 O 174 169
17 5 0 38 36
0 6 O 281 291
2 6 0 84 82
4 6 0 154 147
6 6 0 139 142
8 6 0 62 6=
10 6 U 62 61
12 6 0 42 31
9 9 O 107 109
119 0 43 44
15 9 0 26 22
0 10 0 536 548
2 10 0 66 68
4 10 0 37 34
6 10 0 266 279
10 10 O 72 69
12 10 0 23 13
1 11 0 117 121
3 11 0 45 49
5 11 0 60 64
r 11 0 t 9 r o
9 11 0 54 53
2 12 0 63 63
4 12 0 43 37
3 13 0 96 95
-2 0 1 327 317
0 0 1 480 506
201 47 26
4 0 1 269 253
601 112 91
30 1 115 123
10 01 110 109
12 0 1 37 93
-15 1 1 34 29-
-13 1 1 73 65
-11 1 1 38 32
-9 1 1 139 187
-7 1 1 462 434
-5 1 1 393 372
-3 1 1 357 350
-1 1 1 757 756
1 1 1 363 363
' 4 2 1 238 224
6 2 1 225 225
8 2 1 174 183
10 2 1 110 111
14 2 1 83 32
16 2 1 43 45
-15 3 1 94 91
-13 31 50 51
-11 3 1 45 42
-9 3 1 233 237
-7 3 1 28 26
-5 3 1 170 160
-3 3 1 273 276
-1 3 1 694 677
1 3 1 124 127
3 3 1 254 242
5 3 1 511 509
8 2 0 51 48
10 2 0 44 48
12 2 0 43 48
1 3 0 112 119
3 3 0 512 493
5 3 0 261 243
730 162 161
9 3 0 311 317
11 3 0 50 55
13 3 0 61 61
15 0 60 61
0 4 0 587 573
2 4 0 548 527
4 4 0 384 381
640 106 113
8 4 0 33 3-
19 4 0 7fi Q'
14 6 0 42 44
16 6 U 26 IS
17 0 57 57
3 7 0 43 31
5 7 0 73 73
7 7 0 34 4E
9 7 0 54 4£
11 7 0 36 33
13 7 0 28 VI
0 8 0 533 557
2 8 0 171 17;
4 3 0 148 15:
6 8 6 185 201
12 3 0 71 6f
19 0 93 9;
3 9 0 96 91
q q a 1 qq 1 C
5 13 0 27 36
7 13 0 41 41
9 13 0 126 125
0 14 0 41 50
4 14 0 21 26
8 14 0 35 31
3 15 0 63 53
5 15 0 47 45
0 16 0 74 67
2 16 0 33 30
-18 0 1 73 76
-16 0 1 78 72
-14 0 1 31 83
-10 0 1 157 161
-8 0 1 250 261
-6 0 1 194 177
-4 0 1 41 29
3 1 1 721 693
5 1 1 34 35
7 1 1 109 109
9 11 47 40
11 1 1 134 147
13 1 1 29 19
15 1 1 34 28
17 1 1 111 104
-13 21 50 51
-16 2 1 23 20
-12 21 31 20
-10 2 1 120 120
-6 2 1 438 423
-4 2 1 310 301
-2 2 1 130 111
0 2 1 889 956
221 23 21
7 3 1 64 68
9 3 1 272 277
11 3 1 89 8C
15 3 1 86 33
-16 4 1 49 43
-14 4 1 74 71
-12 4 1 66 61
-10 4 1 53 5
-8 4 1 100 9!
-6 4 1 145 14i
-4 4 1 395 38'
-2 4 1 40 3
041 133 17
2 4 1 835 81
441 21 2
6 4 1 327 32
3 4 1 354 35
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK9 C16H30N2O2.8H20 C2tl Z:2
H K L 10F0 10FC
12 4 1 86 89
14 4 1 92 90
-15 51 57 51
-11 5 1 78 79
-9 5 1 86 91
-7 5 1 72 77
-5 5 1 325 313
-3 5 1 62 66
-15 1 53 52
1 5 1 510 492
35 1 377 351
5 5 1 52 46
751 144 140
9 5 1 206 212
15 5 1 44 43
-16 6 1 24 22
-14 6 1 68 7E
-3 7 1 106 106
-1 7 1 180 185
1 7 1 169 155
3 7 1 324 323
5 7 1 112 121
771 49 50
9 7 1 136 149
117 1 26 26
-12 8 1 20 20
-10 8 1 61 64
-6 3 1 131 142
-4 8 1 201 202
-2 8 1 135 131
0 8 1 317 326
2 8 1 68 66
4 8 1 93 37
6 8 1 ISO 192
0 10 1 147 151
2 10 1 31 32
4 10 1 21 20
12 10 1 61 61
-9 11 1 50 58
-7 11 1 83 92
-5111 74 75
-3 11 1 51 57
-1 11 1 185 135
1 ii i 116 HE
3 11 1 20 21
5 11 1 6S 76
7 11 1 44 42
-6 12 1 109 106
0 12 1 104 103
2 12 1 55 52
4 12 1 31 31
5 15 1 25 28
2 16 1 55 53
-13 02 60 55
-16 0 2' 53 55
-14 0 2 99 102
-10 O 2 34 35
-3 0 2 379 373
-602' 151 151
-4 0 2 400 395
-2 O 2 233 228
002 138 110
2 8 2 1114 1104
4 0 2 357 331
6 0 2 100 93
8 O 2 333 328
10 O 2 40 34
12 0 2 33 31
-8 2 2 35 81
-622 135 132
-4 2 2 331 358
0 2 2 566 541
2 2 2 603 578
422 120 119
6 2 2 303 305
8 2 2 152 151
10 2 2 118 121
12 2 2 64 68
16 2 2 60 58
-17 3 2 32 19
-11 3 2 37 39
-932 158 159
-7 3 2 137 151
-532 174 159
-3 3 2 578 576
-12 6 1 38 43
-10 6 1 41 45
-8 6 1 1ii 133
-4 6 1 118 120
-26 1 108 98
0 6 1 150 141
2 6 1 486 462
461 33 27
661 138 143
8 6 1 311 317
10 6 1 34 32
12 6 1 52 48
14 6 1 79 81
— 15 t 1 66 66
-9 7 1 118 117
-7 7 1 110 111
-5 7 1 60 5-
881 93 95
10 8 1 56 55
14 8 1 57 59
-9 9 1 83 86
-7 9 1 168 178
-5 9 1 64 71
-3 9 1 187 188
-1 9 1 224 234
191 60 61
3 9 1 133 140
791 38 40
11 9 1 93 91
-14 10 1 30 32
-12 10 1 25 17
-10 10 1 78 77
-6 10 1 110 112
-4 10 1 96 93
-9 13 1 90 89
-3 13 1 49 42
-1 13 1 49 42
1 13 1 19 16
3 13 1 70 63
5 13 I 67 63
9 13 1 96 9i
-8 14 1 30 2'
-6 14 1 23 II
0 14 1 45 4(
2 14 1 110 li:
6 14 1 36 3!
8 14 1 124 12
-5 15 1 33 2'
-1 15 1 43 4
1 15 1 25 2
3 15 1 90 8
16 0 2 33 34
-1 1 1 2 49 50
-9 1 2 76 75
-7 1 2 559 552
-5 1 2 362 '352
-3 1 2 421 410
-1 12 1290 1476
1 1 2 287 276
3 1 2 234 229
512 58 5
7 1 2 43 36
9 1 2 49 52
11 1 2 250 2b
15 1 2 24 2
17 1 2 125 126
-14 2 2 52 51
-10 2 2 51 51
-132 619 597
1 3 2 286 288
332 179 131
5 3 2 349 337
7 3 2 275 282
9 3 2 95 98
11 3 2 103 97
13 3 2 75 72
15 3 2 37 40
-16 4 2 130 126
-14 4 2 39 36
-12 4 2 64 6 i
-10 4 2 329 336
-8 4 2 88 81
-6 4 2 154 15(
-2 4 2 216 20!
0 4 2 69 7!
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H' i lorn iflpr H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
ridctrd;cri onr rtii nil ATrrr. CTDiirTiiDr cnrTnoc cno iti'q ncu7nmm ouin c~ sr-1?• n
H K L 10FO 10FC
242 1050 1041
4 4 2 316 301
6 4 2 110 112
8 4 2 501 509
10 4 2 62 65
14 4 2 53 57
-17 5 2 41 33
-15 5 2 78 75
— 1 7' 5 d i' r r' 8
-9 5 2 123 129
-752 299 311
-5 5 2 232 232
-1 5 2 387 372
1 5 2 284 284
3 5 2 31 38
5 5 2 30 24
7 b ,17 ,17
-9 7 2 25 16
-772 129 134
-5 7 2 266 266
-1 7 2 182 183
1 7 2 347 346
5 7 2 110 112
7 7 O I OO 1 Oct
11 7 2 143 147
-12 8 2 21 19
-10 8 2 126 124
-6 8 2 23 27
-4 8 2 150 146
-2 8 2 34 37
0 8 2 261 265
2 8 2 22 21
4 8 2 55 56
6 8 2 210 214
2 10 2 131 130
8 10 2 80 80
-13 11 2 28 9
-7112 69 75
-5 11 2 18 22
-3 11 2 29 33
-1 11 2 113 120
1 11 2 39 42
11 11 2 55 47
-8 12 2 64 57
-6 12 2 37 32
-4 12 2 30 34
2 12 2 176 177
4 12 2 65 70
8 12 2 121 120
10 12 2 56 56
-9 13 2 23 15
-6 0 3 19 12
-4 0 3 569 552
-2 0 3 295 273
2 0 3' 448 454
4 0 3 213 191
6 0 3 84 89
8 0 3 79 87
10 0 3 222 228
14 0 3 74 70
16 0 3 121 117
-11 1 3 74 74
-7 1 3 260 259
-5 1 3 257 262
-3 1 3 '17 4
-1 1 3 441 443
1 1 3 105 96
3 1 3 198 190
3 2 3 104 102
10 2 3 98 103
12 2 3 78 79
14 2 3 40 42
16 2 3 55 53
-13 3 3 44 39
-11 3 3 66 74
-933 197 192
-7 3 3 29 37
-5 3 3 85 74
-333 507 484
-1 33 99 103
1 3 3 112 120
3 3 3 272 269
5 3 3 142 141
7 3 3 61 62
9 3 3 54 52
9 5 2 59 5'
11 52 106 10
13 5 2 38 3
-16 6 2 91 '8
-12 6 2 22 2
—10 6 2 206 21
-8 6 2 19 3
—6 6 2 4-5 4
-4 6 2 47 4
1 O O O O
0 6 2 45 2
2 6 2 445 43
4 6 2 29 2
8 6 2 282 22
10 6 2 21
14 6 2 55 9
-11 7 2 55 5
8 8 2 53 42
10 8 2 41 4c
12 8 2 45 41
-7 9 2 235 241
-5 9 2 127 121
-3 9 2 77 7!
-1 9 2 352 361
1 9 2 104 10-
3 9 2 55 5.
5 9 .2 19
11 9 2 171 16
-10 10 2 22 1
-8 10 2 50 4
-6 10 2 33 3
-4 10 2 57 5
-2 10 2 25 1
0 10 2 52 5
-7 13 2 49 4
-3 13 2 63 6
-1 13 2 102 10
1 13 2 55 5
3 13 2 35 3
7 13 2 60 6
-6 14 2 30 2
0 14 2 31 2
2 14 2 137 13
4 14 2 36 2
8 14 2 117 11
-3 15 2 42
-1 15 2 31 2
-18 0 3 33:
-14 0 3 95 1
-10 0 3 113 1
-3 0 3 350 3.
5 13 65 6i
7 13 69 7:
913 74 7
1113 92 9
13 1 3 20 2
-16 2 3 49 5
-14 2 3 63 6
-12 2 3 62 5
-10 2 3 143 15
-8 2 3 90 9
-6 2 3 45 4
-4 2 3 301 29
-223 108 ie
0 2 3 169 19
2 2 3 274 2E
4 2 3 138 12
: 6 2 3 188 IS
11 3 3 22 IE
13 3 3 .26 3S
-16 4 3 122 111
-14 4 3 52 4f.
-10 4 3 211 2 IS
—8 4 3 61 6
-6 4 3 47 4
-4 4 3 197 19!
-2 4 3 165 16.
0 4 3 174 17.
2 4 3 134 13
4 4 3 147 13
8 4 3 149 15
12 4 3 31 3
14 4 3 25 1
-17 5 3 69 6
-15 5 3 41 2
PPGE 3
H K L 10F0 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
OBSERVED HUD CALCULATED STRUCTURE FACTORS FOR KCK9 C16H3BN202.8H20 C2t1 2:2
H K L lOFO 10FC
-13 53 61 65
-11 5 3 76 80
-9 5 3 54 57
-7 5 3 74 73
-553 199 199
-3 5 3 28 21
-153 157 156
1 5 3 491 477
5 5 3 224 238
7 5 3 232 236
9 5 3 34 39
11 5 3 62 61
15 5 3 23 20
— 16 6 3 100 98
-10 6 3 132 138
-8 6 3 23 13
-4 6 3 46 51
-4 8 3 35 43
-2 8 3 82 79
0 8 3 136 138
2 8 3 66 65
4 8 3 110 97
6 8 3 99 98
8 8 3 101 97
10 8 3 75 71
12 8 3 42 45
14 8 3 37 41
-11 9 3 21 19
-9 9 3 27 23
-7 9 3 134 135
-5 9 3 88 93
-3 9 3 27 26
-1 9 3 185 190
1 9 3 80 80
-10 12 3 66 62
-4 12 3 75 74
-2 12 3 29 36
6 12 3 29 22
10 12 3 37 36
-3 13 3 64 63
-1 13 3 34 32
1 13 3 27 34
3 13 3 50 47
5 13 3 26 22
-2 14 3 37 31
2 14 3 75 70
1 15 3 100 97
-14 0 4 60 53
-12 0 4 61 60
-10 0 4 77 79
-8 0 4 441 447
7 1 4 144 143
914 21 21
11 1 4 60 62
15 1 4 35 24
-16 2 4 28 29
-14 2 4 91 85
-12 2 4 82 79
-8 2 4 352 353
-6 2 4 119 115
-424 147 149
-2 2 4 529 497
0 2 4 6b 62
2 2 4 167 174
4 2 4 76 72
624 20 17
8 2 4 50 56
10 2 4 100 98
-244 170 173
0 4 4 148 150
2 4 4 49 55
4 4 4 121 119
6 4 4 49 53
8 4 4 93 96
10 4 4 120 119
14 4 4 24 14
-13 5 4 32 23
-11 54 184 188
-9 5 4 18 18
-7 5 4 26 28
-5 5 4 33 35
-3 5 4 231 234
-154 113 115
1 5 4 412 402
3 5 4 200 206
0 6 3 30 29
2 6 3 236 226
4 6 3 31 32
8 6 3 84 89
-15 7 3 26 22
-13 7 3 43 39
-11 7 3 71 76
-9 7 3 71 75
-5 7 3 136 136
—3 7 3 167 171
-17 3 56 52
3 7 3 198 204
5 7 3 40 50
7 7 3 45 51
9 7 3 60 69
-12 8 3 36 34
-10 8 3 49 50
3 9 3 50 51
5 9 3 32 46
119 3 62 57
-10 10 3 41 42
-8 10 3 140 144
-6 10 3 50 41
-4 10 3 50 54
-2 10 3 153 157
0 10 3 70 65
4 10' 3 40 29
6 10 3 21 27
8 10 3 28 29
10 10 3 130 126
-7 11 3 117 119
-111 3 69 76
5 11 3 52 49
11 11 3 58 53
-6 0 4 204 219
-4 O 4 351 358
-2 O 4 689 656
0 0 4 39 35
2 0 4 244 244
4 0 4 165 164
6 0 4 250 263
10 0 4 253 260
12 0 4 82 89
-13 1 4 46 47
-9 14 46 45
-7 1 4 104 103
-5 1 4 182 190
-3 14 97 92
-1 1 4 51 60
1 1 4 412 393
3 1 4 138 135
-17 3 4 114 114
-13 3 4 89 89
-11 3 4 191 197
-934 134 142
-7 3 4 221 220
-5 3 4 72 75
-334 137 134
-1 3 4 309 306
1 3 4 573 555
3 3 4 30 39
534 116 109
7 3 4 245 244
-14 4 4 22 26
-12 4 4 44 44
-844 146 151
-644 198 204
-4 4 4 111 114
5 5 4 129 135
7 5 4 .175 184
115 4 43 45
13 5 4 36 39
— 16 6 4 35 38
—6 6 4 47 47
-4 6 4 45 49
-2 6 4 38 42
0 6 4 54 55
2 6 4 35 42
4 6 4 61 63
6 6 4 30 30
8 6 4 34 25
10 6 4 41 45
12 6 4 40 33
-13 7 4 78 75
-It 7 4 68 73
PAGE 4
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
OBSERVED HMD CALCULATED STRUCTURE FACTORS FOR KCK9 C16H30N2O2.8H2O C2T1 Z:2
H K L 10F0 10FC
-9 7 4 47 51
-7 7 4 113 lib
-3 7 4 161 158
- 1 r 4 28 31
1 7 4 83 85
374 159 157
7 7 4 70 81
9 7 4 43 39
-14 8 4 76 71
-12 8 4 24 36
-8 8 4 308 308
—6 8 4 38 39
O ,1 T—— -TO
0 8 4 46 46
2 8 4 83 86
4 8 4 32 23
6 8 4 25 26
6 10 4 67 62
8 10 4 35 29
10 10 4 102 102
-7 11 4 51 45
-5114 35 30
-1 11 4 80 79
3 11 4 60 50
5 11 4 49 52
9 1 1 4 37 35
-8 12 4 40 45
-6 12 4 60 57
-4 12 4 54 50
-2 12 4 52 52
0 12 4 32 32
2 12 4 27 26
4 12 4 27 43
-9 13 4 44 43
2 0 5 112 106
405 182 131
6 O 5 153 154
8 0 5 73 73
10 0 5 75 80
12 0 5 76 71
14 0 5 35 40
-15 1 5 77 73
-11 1 5 60 61
-9 1 5 216 216
-7 15 33 29
-5 1 5 224 213
-3 1 5 241 219
-115 52 61
1 1 5 182 180
915 79 81
-16 2 5 39 40
-3 3 5 99 85
-135 151 152
1 3 5 151 155
7 3 5 82 87
9 3 5 50 48
11 3 5 30 36
-16 4 5 37 39
-14 4 5' 39 42
-10 4 5 50 54
-8 4 5 55 52
-645 108 114
-4 4 5 81 79
-2 4 5 42 44
045 198 186
245 109 116
4 4 5 75 81
6 4 5 94 100
-6 6 5 75 77
-4 6 5 73 73
-2 6 5 58 64
0 6 5 2o0 2o0
2 6 5 46 45
4 6 5 19 1
6 6 5 137 145
8 6 5 40 31
-15 7 5 32 34
-9 7 5 39 44
-7 7 5 35 38
-5 7 5 147 142
-1 7 5 38 35
1 7 5 125 124
375 27 13
-14 8 5 29 29
-10 8 5 37 34
8 8 4 68 68
10 8 4 142 140
-13 9 4 41 33
-11 9 4 28 20
— 9 4 67 67
—5 9 4 7u 69
-3 9 4 -55 62
1 9 4 170 168
3 9 4 39 50
.7 9 4 89 91
9 9 4 27 28
-8 10 4 148 151
-4 10 4 47 48
-2 10 4 146 154
0 10 4 48 47
2 10 4 69 6b
4 10 4 39 31
-7 13 4 39 36
-5 13 4 31 33
-1 13 4 48 45
1 13 4 168 163
5 13 4 28 21
7 13 4 108 101
-2 14 4 32 31
0 14 4 22 20
1 15 4 64 62
-14 0 5 127 130
-12 0 5 88 88
-10 0 5 68 72
-8 0 5 409 423
-605 154 154
-4 0 5 192 196
-2 Ci 5 592 590
0 0 5 54 53
-14 2 5 50 48
-12 2 5 29 32
-10 25 65 66
-8 2 5 107 102
-6 2 5 97 99
-4 2 5 37 39
-2 2 5 33 22
025 130 122
2 2 5 53 52
425 102 101
6 2 5 61 61
8 2 5 27 15
10 2 5 57 57
-13 3 5 39 35
-9 3 5 63 59
-735 125 123
—5 b 5 r 0 67
8 4 5 48 50
-13 5 5 60 65
-11 5 5 108 108
-9 5 5 92 96
-7 5 5 84 89
-5 5 5 94 97
-355 269 271
-15 5 28 30
1 5 5 337 343
3 5 5 241 240
5 5 5 25 25
7 5 5 204 214
9 5 5 78 79
-14 6 5 33 38
-12 6 5 44 43
-10 65 51 53
-8 6 5 74 78
-8 8 5 87 85
-2 8 5 86 89
O 8 5 6r 68
2 8 5 61 65
6 8 5 48 47
18 8 5 55 52
-11 9 5 44 39
-9 9 5 116 118
-5 9 5 53 51
-3 9 5 92 90
3 9 5 38 26
9 9 5 74 72
-8 19 5 187 184
-6 10 5 46 42
-4 10 5 70 72
-2 10 5 161 163
0 10 5 29 30
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
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OBSERVED AMD CALCULATED STRUCTURE FACTORS FOR KCK9 C16H30N2O2.8H2O C2M Z:2 PAGE 6
H K L 19F0 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
2 10 5 6 b 66
b 10 5 2b 15
8 10 5 28 33
-911 5 107 105
-3 11 5 118 121
1 11 5 41 48
711 5 37 38
9 115 61 62
-10 12 5 32 23
-8 12 5 29 34
_6 12 5- I 42
0 12 5 41 40
4 12 5 51 44
-7 13 5 28 18
-5 13 5 30 32
-1 13 5 24 24
1 13 5 76 72
-1 1 6 142 140
1 1 6 62 62
3 1 6 244 243
7 16 29 25
Q 1 iZ bb~ libbio ££1
-14 26 26 17
-12 2 6 23 24
—8 2 6 31 34
-6 2 6 38 36
-4 2 6 32 29
8 2 6 118 111
2 2 6 28 20
6 2 6 63 6(
-15 3 6 22 3
-7 3 6 19 20
-5 3 6 75 79
-3 3 6 36 24
12 4 6 53 47
-13 5 6 52 47







7 5 6 51 48
3 5 6 21 21
-12 6 6 23 13
—10 6 b 3 o 23
—3 b b b2 62
-6 6 6 187 190
—4 6 6 b5 36
—2 6 6 10-b 104
2 8 6 59 61
4 8 6 31 25
-9 9 6 161 158
-7 9 6 91 91
-5 9 6 38 30
-3 9 6 78 83
-1 9 6 54 55
1 9 6 30 33
3 9 6 140 131
9 9 6 144 143
-10 10 6 31 35
-610 6 3r' 32
-2 10 6 52 54
2 10 6 51 46
4 10 6 58 55
8 10 6 61 57
-9 11 6 45 55
8 0 7 103 101
-15 17 41 40
-11 17 21 27
-9 1 7 96 98
-5 1 7 80 75
-3 17 50 47
-117 21 10
1 1 7 111 112
3 17 85 35
5 1 7 23 20
7 17 39 38
917 82 87
-14 2 7 22 37
-12 2 7 33 29
-10 27 48 41
-8 2 7 38 94
-6 2 7 77 31
O 14 5 85 85
-12 O 6 10O 105
- 10 0 b 57 5b
-8 0 6 95. 88
-6 0 b 46 50
-4 0 b 98 96
-2 0 6 '291 296
M U b r'{ i 0
4 U 6 17 2 1 r 0
8 0 6 102 104
-15 1 6 92 89
-13 1 6 84 85
-11 1 6 54 58
-9 1 6 243 248
-7 1 6 197 206
-5 1 6 66 6b
-3 1 6 151 145
-1 3 6 41 46
1 3 6 26 31
3 3 6 54 50
5 3 6 84' 89
113 6 31 26
13 3 6 29 12
-16 4 6 56 53
—10 4 b 37 41
-8 4 6 38 39
-6 4 6 282 288
-4 4 6 92 93
-2 4 6 37 40
8 4 6 483 486
246 116 114
4' 4 6 53 56
646 161 167
10 4 6 34 38
0 6 6 218 236
2 6 6 50 52
4 6 6 56 59
666 105 115
—9 7 6 86 85
-7 7 6 59 60
-3 7 6 71 71
-17 6 42 41
17 6 5b 51
3 7 6 51 49
7 7 6 37 34
9 7 6 71 62
-3 8 6 31 24
-6 8 6 28 30
-4 8 6 74 75
-2 8 6 29 28
0 8 6 33 31
-7 11 6 46 42
-3 11 6 24 14
-1 11 6 38 39
311 6 61 57
5 11 6 25 27
-6 12 6 44 48
-4 12 6 22 22
0 12 6 97 92
-5 13 6 26 27
-14 0 7 42 47
-8 0 7 38 39
-6 0 7 47 50
-4 0 7 66 73
007 120 122
207 133 124
4 0 7 52 45
607 112 112
-4 2 7 29 40
-227 97 101
0 2 7' 56 55
2 2 7 136 141
4 2 7 23 26
3 2 7 114 114
12 2 7 38 32
-13 37 29 37
-11 3 7 25 18




I 3 7 »0 68
337 144 144
5 3 7 41 41
7 3 7 45 46
OBSERVED AND CALCULATED STRUCTURE FACTORS FOR KCK9 C16H30N2O2.SH20 C2M Z:2
H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC H K L 10FO 10FC
-12 4 7 34 37
— 10 4 i jb' 2
-8 4 7 54 52
- 6 4 54 51
-4 4 7 24 30
-2 4 7 43 49
947 125 127
2 4 i''!• 8
4 4{ 2b 2b
b 4 f 48 48
8 4 7 24 31
-11 5 7 55 57
-9 5 7' 71 70
-7 5 7 58 62
-5 5 7 107 119
-3 5 7 80 80
-1 5 7 75 74
—6 8 7 53 50
-4 8 7 40 39
-2 3 7 64 59
237 103 94
4 8 7 30 26
6 8 7 48 51
8 8 7 76 75
-9 9 7, 68 62
-5 9 7 39 32
19 7 60 57
3 9 7 72 66
7 9 7 34 32
-8 10 7 25 23
-6 10 7 44 40
-4 10 7 22 16
0 10 7 54 51
2 10 7 81 34
-12 28 34 35
-10 2 8 26 30
-6 2 8 67 65
-2 2 8 55 53
0 2 9 77 78
2 2 8 74 79
4 2 8 68 69
6 2 8 42 41
8 2 8 46 53
-11 3 8 49 50
-7 3 8 53 47
-5 3 8 112 114
-3 3 8 34 33
-1 3 8 63 60
13 8 81 76
.j i Q h ,_j 5
5 3 8 36 35
7 7 8 27 21
-10 8 8 50 49
—6 8 8 43 46
-2 8 8 49 49
0 8 8 27 32
2 8 8 97 91
4 8 8 77 72
-7 9 8 52 53
-f 9 3 '58 6-2
2 10 8 77 31
1 11 8 45 44
-10 O 9 73 72
0 0 9 41 44
2 0 9 46 52
8 0 9 44 41
-11 1 9 40 36
-3 19 37 40
4 4 9 30 15
—7 5 9 69 66
-1 5 9 63 67
3 5 9 38 38
-S 6 9 46 42
-6 6 9 25 26
-2 6 9 30 33
4 6 9 27 19
669 29 14
-7 7 9 37 37
-1 7 9 27 28
-4 8 9 40 33
-2 8 9 24 17
0 3 9 24 4
2 8 9 31 25
1 9 9 49 46
-6 0 10 42 32
157 71 78
3 5 7 25 27
115 7 54 48
—6 6 62 61
-2 6 7 30 22
0 6 7• 86 92
-9 7 7 28 19
7 7 O O O O-( i I O0 00
-5 7 7 29 31
-177 122 124
17 7 61 64
3 7 7 69 69
5 7 7 46 47
7 7 7 32 28
9 7 7 53 52
-12 8 7 33 34
-8 8 7 62 58
6 10 7 40 32
1 11 7 33 19
3 117 44 44
-6 12 7 30 28
0 12 7 48 44
2 12 7 50 45
-10 0 8 153 162
-8 0 8 33 40
-2 0 8 31 32
0 0 3 19 10
2 0 8 204 202
4 0 8 64 65
8 0 8 148 145
— f 1 Q b 9 b 6
— 1 1 8 c 3 74
118 41 43
718 51 53
-10 4 3 26 27
-2 4 8 24 19
0 4 3 40 37
2 4 8 69 67
448 21 14
b -4 3 0Q 01
8 4 8 28 35
-7 5 8 147 152
-5 5 8 45 49
-158 135 192
15 8 30 35
5 5 3 22 22
-10 6 3 21 3
-11 7 8 37 27
-5 7 8 41 40




3 19 49 46
5 19 31 30
-10 2 9 77 75
-4 2 9 37 36
029 20 14
229 21 17
-11 3 9 50 45
-7 3 9 70 69
-5 3 9 46 42
-3 3 9 21 25
-13 9 91 86
3 3 9 31 35
5 3 9 28 25
-8 4 9 43 49
-2 4 9 35 37
4 0 10 41 40
-5 1 10 28 21
1 1 10 88 90
-4 210 28 23
-2 2 10 41 39
0 2 10 27 22
-9 3 10 41 38
-3 3 10 37 34
-8 4 10 104 99
-2 4 10 83 85
-7 5 10 31 38
-5 5 10 39 37
-3 5 10 34 29
-1 5 10 36 31
1 5 10 36 44
-2 6 10 65 71
-4 0 11 30 21
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